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FOR CONVEYING 
CRUSHED STONE 


At the plant of the Consolidated Rock Products 
Co., Brooksville, Fla., a 382’ 36” x 5 ply Cincinnati 
Conveyor Belt with 3/16” top cover and 1/8” 
bottom cover handles large tonnages of crushed 
stone from the primary crusher to the scrubber 
screens. 


In addition to carrying abrasive, belt-destroying 
materials, this belt is exposed to the direct rays 
of a hot Florida sun, as well as to the deterio- 
rating effects of soaking rains. 


Cincinnati Belts are built to meet such operating 
conditions - to stand up under various kinds of 
weather, and resist the abrasive action of crushed 
stone and rock. 


OTHER CINCINNATI 


PRODUCTS FOR THE 
CRUSHED STONE INDUSTRY 


ELEVATOR BELTS 
WATER HOSE 


TRANSMISSION BELTS 


AIR HOSE CHUTE LINING 


CINCINNATI. 
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Lime & Stone Co. 


Manistique, Michigan 
: 4 Foot Symons Cone Crusher. 


MORE TONNAGE 
FINER CRUSHING 
Reasons for the Superiority of LOWER COST 


S ymons Co ne Cc rus b ers To every producer of crushed materials, 


the cost of crushing is a vital factor. 
A low crushing ‘cost is advantageous in 
many ways and in these days of close 
competition should not be overlooked. 


Rapid gyration and wide travel 
of Cone. 


Symons Cone Crushers with their enormous 
capacity are noted for their low crushing 
costs and particularly so where fine crushing 
is done. 


Big diameter of Cone with 
great crushing area. 


No bearing or spider to 

obstruct incoming material. 
There are reasons for the widespread 
popularity of the Symons «Cone». Every 
user is a booster. 


Major castings are of steel. 


Bronze bearings throughout. 


Positive force feed lubrication. 


NORDBERG 


crushing members MILWAUKEE, . WISCONSIN 


regularly furnished. NEW YORK CIT? NDON, WwW. 
51 East 42nd St. BUSH HOUSE 1462 Stanley Ave. 


Size of product can 
be changed while 
in operation. 
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The first railway car, invented by Gridley Bryant, had wheels 6% feet in diameter. The load was suspended on a platform 
under the axles. This platform was loaded, the car was then run over it, and it was raised above the track by a hoist on top 


of the car. 


How America’s FIRST RAILROAD 
aided a4 PIONEER QUARRY 


On October 7, 1826, the first railroad in America, the 
Granite Railway, was opened at Quincy, Massachusetts. 
Under the direction of its builder, Gridley Bryant, the 
Jirst cars (drawn by horses) carried huge blocks of granite 
from the Bunker Hill Quarry 234 miles to tidewater. 
From there the stone was transported by water to Charles- 
town for the erection of the Bunker Hill Monument. 
This small beginning from which our vast railroad 
systems have grown was considered “‘visionary and 
chimerical” at the time. Even Daniel Webster, who 
witnessed the operation of the first railroad, would not 
admit that railroads were a success until many years later. 


DAY, the Quincy quarries and the railway 

are still in operation, but with decided changes 

in methods and equipment. At first, the stone was 
broken by dropping large iron balls on heated 
blocks. In 1803, the quarrymen succeeded in split- 
ting large stones with iron wedges. Later “A” 
Blasting Powder proved its superiority for get- 


Loads averaged six tons. 


ting out dimension stone. Today, Hercules “A” 
Blasting Powder continues in extensive use in the 
Quincy quarries. 


The development of America’s railroads and 
quarries has been accompanied and made pos- 
sible by the development of new and better types 
of explosives. For work of this type involving 
tunnels, cuts, and similar construction work, and 
also the blasting of ballast and cement materials, 
the Hercomites and gelatin-type explosives have 
proved invaluable by their effectiveness, economy, 
and safety. 


Constant research for better explosives values; 
insistence on high quality; rigid control in manu- 
facture; exhaustive field tests of new explosives; 
and advisory service to assist in determining the 
best methods of application—these are features 
of Hercules explosives and service that assure 
full, honest value today and portend future ad- 
vancement in keeping with industrial progress. 


HERCULES POWDER,.COMPANY 


973 KING STREET 


WILMINGTON, DELAWARE 
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How Crushed Stone Should Be Graded for 
Different Purposes and Why 


By A. T. GOLDBECK 


Director, Bureau of Engineering, National 
Crushed Stone Association 


N INQUIRY conducted within the crushed stone 
industry by the National Crushed Stone Asso- 
ciation in 1929 revealed the fact that well over 80 dif- 
ferent sizes and shapes of screen openings were being 
used to produce crushed stone for various purposes. 
Some of these sizes showed a negligible difference; yet 
most construction engineers would readily agree that 
the quality of the structure or the degree of usefulness 
of the stone would not be impaired by slight changes 
in its gradation. 

It hardly seems economical to manufacture a large 
number of sizes when a much smaller number would 
serve equally as well. From the standpoint of aggre- 
gate producers and of consumers it would be desirable 
to set up a limited number of standard sizes which 
would be entirely suitable for the main purposes for 
which crushed stone is used. Such a standard, in- 
stead of including 80 some odd sizes, would include, 
at the most, a dozen, more or less, standard sizes and 
this comparatively small number would be just as suit- 
able as the larger number now specified for construc- 
tion. 

A simplified size standard must ultimately be formu- 
lated in the United States. It is unthinkable that en- 
gineers and the industry should be willing to continue 
under our present lack of system in crushed stone 
sizes. We are in the same state of chaos and of un- 
economic production in the aggregate industries as 
would exist in the metal industries did we not have 
standard sizes for sheet metal, pipes, wire, rods, etc. 

The following discussion, to parts of which a num- 
ber of consumers or producers may not agree, is pre- 
sented for the purpose of attempting to clarify the 
atmosphere regarding the sizes of aggregates, so that 
in the near future we may reach an agreement on a sei 


‘of simplified sizes which will be adequate for construc- 
’ tion, yet economical to produce. If consumers or pro- 


ducers disagree with some of the statements made 


@ The standardization of sizes of aggre- 
gates is a most important problem to the 
crushed stone industry. It is certainly not 
in the interests of economical operation 
to produce a large number of sizes when 
a smaller number would serve equally as 
well. It is extremely desirable thet defi- 
nite steps be taken in the immediate 
future to standardize sizes of aggregates, 
and in the following discussion an attempt 
is made to clarify the atmosphere regard- 
ing the sizes of aggregates, so that agree- 
ment may be reached on a set of simpli- 
fied sizes which will be adequate for 
construction yet economical to produce. 


herein, it would be helpful if they would state their 
disagreement and their reasons thereter. A frank 
discussion will help in an earlier formulation of a set 
of standard sizes and this will be beneficial to everyone 
concerned. 


The Measurement of Sizes 


In bygone days, sizes of stone were stated in terms 
of the sizes of openings in plant screens. It was soon — 
discovered, however, that this method of measurement 
of size was not entirely satisfactory because the method 
of operating the plant had great influence on the size 
of the resulting product. Overloading of the screens, 
wearing of the screen plates, the angle of inclination 
of the trommel screen, its speed of rotation and many 
other factors entered as disturbing influences and were 
the variables which affected the size of the stone finally 
produced. It became evident that to obtain a correct 
measurement of size, some standard method would 
have to be used which could be repeated time and 
again by different operators. Consequently, the labo- 
ratory screen, operated in a standard manner, has be- 
come the almost universal apparatus for the measure- 
ment of the size of aggregates. 

However, even here we have not succeeded in agree- 
ing upon a standard method of measuring size, for 
engineers have not decided universally on what shape 
of opening should be used in their laboratory screens. 
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Some argue strongly in favor of the round opening, 
on the ground that the diameter is constant in all di- 
rections and, consequently, no matter how the stone 
may be turned as it strikes the opening, it will go 
through with equal ease. This is not true of the 
square opening screen because the diameter and the 
diagonal are not of the same length. But the advo- 
cates of the square opening point out that in the mea- 
surement of the size of fine materials, square mesh 
sieves must be used and, consequently, if we are to 
have a consistent method of measuring size, we must 
also use square openings for our larger aggregates. 
They state also that frequently it becomes necessary, 
and increasingly so in these days of more scientific 
proportioning of materials, to combine fine and coarse 
aggregates in a given manner and that if we are to 
_ have two different methods for measuring size we 
must translate the round openings in terms of square 
openings before we can plot a combined mechanical 
analysis curve. 

The round opening advocates indicate that the ma- 
jority of the state highway departments, which are 
large users of aggregates, still specify size in terms of 
round openings and that this method has come down 
to us from by-gone times, is well established, and 
should therefore be continued. They tell us that most 
specifications are written in terms of round openings 
and that it would lead to confusion if we were to now 
write these same specifications in terms of square 
openings. We would have to change our manner of 
thought in order to interpret sizes into one standard 
when we are accustomed to think of them in terms of 
another. 

Before any particular size standard for aggregates 
can be devised we should agree upon a single method 
for measuring size. It is possible to state, approxi- 
mately, the size of square opening which is equivalent 
to a given size of round opening but it must be evident 
that there can be no exact equivalent because aggre- 
gates vary a great deal in their angularity and this 
factor has influence on the size of material which will 
pass through a square opening sieve. The measure- 
ment of size is not an extremely accurate procedure in 
any event, because it is possible that one dimension of 
some materials may be three or more times as great as 
in other materials which, according to mechanical 
analysis, are of exactly the same size. 

No matter which method of size measurement is 
finally agreed upon, it will be feasible to set up a table 
of approximately equivalent sizes and these equiv- 
alents could be continued in specifications until those 
not used to the new standard might be able to adjust 
themselves to it. 

The writer, although more accustomed to thinking 
in terms of round openings, is in favor of the square 
opening method of measuring sizes of aggregates and 
the present discussion, therefore, will be written with 
sizes stated in terms of square openings. The follow- 
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ing table, however, may be used to interpret these 
square opening sizes into their approximate round 
opening equivalents. 


TABLE I.—TABLE OF APPROXIMATELY EQUIVALENT ROUND AND 
SQUARE OPENING TESTING SCREENS* 


Square Openings Round Openings 


Size Opening Opening Approximate 
Designation Inches Inches Equival 
#4 0.187x1.207 = 0.23 ae 
34" 0.375 0.45 
0.500 0.60 54” 
54” 0.625 0.75 34" 
34” 0.750 0.60 
0.875 1.06 1” 
1.000 1.21 14%" 
14” 1.125 1.36 13,” 
1%" 1.250 1.51 1%” 
1.500 1.81 134” 
1%” 1.750 2.11 2" 
2.000 2.41 234” 
2%" 2.250 2.72 234" 
2%" 2.500 3.02 3” 
3” 3.000 3.62 3%” 
314” 3.500 4.22 
4” 4.000 4.82 43%" 


* Note: An excellent discussion of Testing Screens is gi i 
issue of Rock Products by Edmund 
ing Editor. 


The Uses for Crushed Stone 


The uses for crushed stone may be grouped under 
the following broad, general heads: 


1, Concrete Aggregates for use in— 
a. Reinforced Concrete Having Thin Sections 
b. Concrete Highways 
ce. Mass Concrete 
d. Cyclopean Masonry 
e. Unit Concrete Construction. 
2. Macadam Type Roads 
a. Traffic Bound Roads 
b. Waterbound Macadam 
ce. Surface Treated Macadam 
d. Bituminous Macadam 
(1) Bituminous Macadam Using Hot Bituminous 
Cement 
, _ (2) Emulsified Asphalt Macadam 
3. Bituminous Concrete Roads 
a. Coarse Graded, Hot Mix 
b. Fine Graded, Hot Mix 
c. Special Mixes 
d. Binder Course for Sheet Asphalt 
Concrete 
. Trickling Filters in Sewage Disposal 
. Railroad Ballast 
- Agricultural Limestone 
. Fluxing Stone for Blast Furnaces 
. Stone Dust for Various Purposes 


No doubt there are a number of other uses for 
crushed stone but the above mentioned uses probably 


include those of greatest importance and comprise the 
bulk of the crushed stone produced. 


A Proposed Table of Standard Sizes 


Not only is crushed stone used for the above pur- 
poses but so also with some exceptions are gravel and 
blast furnace slag. It would be desirable, as nearly 
as this is practicable, if all coarse aggregates could be 
standardized in size and with this idea in view the 
representatives of the three mineral aggregate indus- 
tries, including Fred Hubbard and H. J. Love of the 
National Slag Association, Stanton Walker of the Na- 
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tional Sand and Gravel Association and the writer 
representing the National Crushed Stone Association 
agreed tentatively, and as a first step looking toward 
size standardization, that the following table of sizes 
would take care of most of the uses for these materials. 
All of these representatives recognize the possibility 
that later discussions from their respective industries 
and from consumers may show the desirability of 
changes in their proposed sizes but until more infor- 
mation is brought to light the present sizes are sug- 
gested as those most suited for the various construc- 
tion purposes. 

It will be noted that the 12 sizes are composed in 
part of primary sizes and in part of sizes made up by 
combination of these primary sizes. There are two 
sets of primary sizes and their combinations shown in 
Groups 1 and 2. It is not the intention that any one 
plant must produce all 12 sizes but rather that it will 
produce the sizes in either of the groups. 

The following discussion will point out the reasons 
for the gradations required of crushed stone for dif- 


ferent purposes and a study of Table II in connection 
with these various uses will give some indications of 
the adequacy of the sizes proposed. 


1. Concrete Aggregates 


The coarse aggregate in concrete serves two princi- 
pal functions. It acts as a filler and thereby reduces 
the cost of concrete. Also, it greatly reduces the 
shrinkage which would otherwise take place in the 
concrete mass. In concrete construction it usually is 
advantageous to use as much coarse aggregate as is 
practicable without sacrificing the necessary worka- 
bility. The gradation becomes an important factor, 
for upon it, in large measure, depends the workability 
of the concrete mass and, therefore, the gradation 
should be so designed as to promote optimum work- 
ability. The maximum size of stone used is often- 
times governed by considerations of economy. It 
costs money to crush down ledge rock to very small 
sizes and, therefore, from the production standpoint it 


TABLE II.—JOINT TECHNICAL COMMITTEE OF THE MINERAL AGGREGATES ASSOCIATIONS 


PROPOSED STANDARD SIZES OF COARSE AGGREGATE INTENDED TO COVER REQUIREMENTS FOR ALL LOCALITIES 


Nominal 
Size Circular 
No. Sq. Equiv. 3% 21%" 11%” 36" #4 #8 #100 
1 2%"-3%" 8”"-414” 90-100 35-70 0-15 
*2 2%"-4144" 90-100 50-80 20-50 0-15 

8 14%"-2%" 1%"-8" 90-100 35-70 0-15 
4 14%"-2%”" 90-100 35-70 0-15 
FA 5 %"-1%" 90-100 20-55 0-15 

6 90-100 0-15 

PA #4-2” 95-100 35-70 10-30 0-5 
8 #4-1144" %"-1%%" 95-100 35-70 10-30 0-5 
F,A 9 #4-1” y"-1\y" 90-100 25-60 0-10 
F,A 10 #4-34" yr" 90-100 20-55 0-10 
F,A 11 #4-l4" 90-100 0-15 0-5 
F 12 0-#4 85-100 10-30 


* Note:—Federal Specification Board Size 2”-3”". 
Sizes adopted by Federal Specification Board designated by “F’’. 
Sizes adopted by American Society for Testing Materials designated by ‘‘A’’. 


PROPOSED STANDARD SIZES OF COARSE AGGREGATE FOR USE IN ANY ONE SPECIFICATION OR LOCALITY 


Group #1 
Nominal 
Size Circular 31%" 3” 2%" 2° 1%” 34" #4 #8 #100 
No. Sq. Equiv. ' 

2 2"-8%" 2%"-4\%"” 90-100 50-80 20-50 0-15 
FA 4 1°-2" 1144"-21%" 90-100 35-70 0-15 
F 6 %"-1" 90-100 0-15 
FA #4-2” Yy"-216" 95-100 35-70 10-30 0-5 
FA 9 #4-1” 90-100 25-60 0-10 
PA. ii 90-100 0-15 0-5 
F 12 0-#4 0-4" 85-100 10-30 

PROPOSED STANDARD SIZES OF COARSE AGGREGATE FOR USE IN ANY ONE SPECIFICATION OR LOCALITY 
Group #2 
Nominal 
Size Circular 34” 3” 21%" 14%” 34" 36” #4 #8 #100 
No. Sq. Equiv. 

1 2%"-3%" 8”"-4144" 90-100 35-70 0-15 

$ 1 "2 " 1%%"-3" 90-100 35-70 0-15 
FA 5 %°-1%" "-1%" 90-100 20-55 0-15 
F 6 44"-1" 5"-14" 90-1 0-15 

#4-114" 95-100 35-70 10-30 

F,A 10 #4-34" Yy"-i4" 90-100 20-55 0-10 
FA it #4-14" 90-100 0-15 0-5 
F 12 0-#4 0-4’ 85-100 10-30 
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generally is economical to use the material in as large 
a size as practicable for the particular work being 
constructed. 

Furthermore, the cost of the concrete for a given 
strength, or for a given degree of porosity, or per- 
meability, is controlled to some extent by the maxi- 
mum size of the coarse aggregate, for, in general, the 
smaller the maximum size, the greater the cement con- 
tent necessary in the concrete. It is well known that 
as the maximum size of the coarse aggregate is de- 
creased, the larger must be the ratio of sand to coarse 
aggregate to promote workability; consequently, the 
higher becomes the surface area of aggregate and 
therefore the higher must be the water-cement ratio 
for a given quantity of cement. 

It follows, therefore, that to preserve the same 
water-cement ratio and approximately the same 
strength, more cement must be used with the finer 
graded aggregates. It is economical, then, to use as 
large a coarse aggregate as is feasible, taking into 
account the workability desired and the kind of struc- 
ture to be produced. 


a. Reinforced Concrete, Thin Sections 


For thin sections of reinforced concrete, where the 
reinforcing steel is close together or close to the forms, 
naturally small sized coarse aggregate must be used. 


This size may be a maximum of 4% inch, *4 inch or 1 


inch, depending upon the conditions. 


b. Concrete Highways 


For concrete highways, most of the state highway 
departments now specify a maximum size of 214 inches 
when measured by the round opening screen and this 
is approximately equivalent to 2 inches in maximum 
size when measured by the square mesh screen. Con- 
siderations of ease of finishing and workability of the 
concrete govern to a considerable extent the maximum 
size of crushed stone for highway construction. A 
2-inch maximum size has given excellent results, al- 
though in some states a still larger size is used with 
satisfaction. 


c. Mass Concrete 


For mass construction it will prove to be economical 
to use a still larger size of coarse aggregate, in some 
cases extending up to 31% inches. 


d. Cyclopean Masonry 


Cyclopean concrete is merely another form of mass 
concrete in which large size stones or plums are em- 
bedded in the concrete mass and, accordingly, for pur- 


poses of economy, a large size coarse aggregate should 


be employed, extending up to 2, 214 or 31% inches. 
However, cyclopean concrete frequently calls for at 
least 6 inches of concrete between the embedded large 
size stones or “plums” and, accordingly, to accomplish 


this purpose, it may be unwise to attempt to use too 
large a maximum size for the coarse aggregate. 


e. Unit Concrete Construction 


Unit concrete construction includes such construc- 
tions as building block, reinforced concrete pipe, sewer 
manhole rings, etc. These generally are of thin sec- 
tion and accordingly demand a small maximum size of 
material such as 14, %4 or 1 inch, depending on cir- 
cumstances. In some cases stone screenings of No. 4 
or ¥g inch maximum size are used. In these cases the 
maximum size is selected to give the requisite work- 
ability and surface finish demanded by the particular 
construction concerned. 


Gradation for Concrete Coarse Aggregates 


As a rule the minimum size of coarse aggregate ex- 
tends down to the No. 4 sieve and for most purposes a 
so-called straight line gradation extending from the 
No. 4 sieve up to the maximum size is about the best 
gradation to be used from the standpoint of work- 
ability of the concrete, economy and strength. Gra- 
dations shown in Table II under Nos. 7, 8, 9, 10 and 11 
should be satisfactory for the principal uses of con- 
crete. 

Note that a tolerance is placed on all of the different 
screens in the specification. Such a tolerance is neces- 
sary to allow for the variations in production which 
are bound to occur and to allow also for the difference 
between laboratory and plant screening methods. It 
should be pointed out that a too high percentage of 
fine particles in the coarse aggregate is not desirable, 


for this leads to a grainy and unworkable mixture. ~ 


It is undesirable to have too high a percentage of any 
one size, or a lack of any one size, but the gradation 
should be uniform from the maximum to the minimum. 
A smooth gradation curve from the maximum to the 
minimum size, and preferably in the form of a straight 
line gradation, has been found to give excellent results. 


Crushed Stone Sand as Fine Aggregate 


Crushed stone is now being manufactured into stone 
sand by a number of companies for use as a fine aggre- 
gate in concrete. This material is proving to be very 
satisfactory and gives concrete of high strength and 
durability, provided the parent rock is of durable char- 
acter. The following gradation specification for stone 
sand is suggested as suitable for material of this type. 


Per cent 
Passing 34” 100 
#2 No. 4 90 to 100 
‘i No. 16 45 to 80 
“ No. 50 7to 30 
No. 100 Oto 7 


It is to be noted that a maximum of 7 per cent of 
dust passing the No. 100 sieve is suggested. This is 
somewhat higher than the amount of 100 mesh ma- 
terial generally permitted in natural sand but the 
reason for this is that well prepared stone sand con- 
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sists entirely of particles of stone whereas the fine 
material in natural sand may consist entirely of clay. 
The dust in the stone sand aids in the workability of 
the concrete and is a desirable feature in the grada- 
tion. However, the amount of dust may be governed 
to some extent by’ the concrete proportions required. 
The workability of lean concrete in particular will be 
benefited by the presence of the stone dust. 


2. Macadam Type Roads 
a. Traffic Bound Roads 


Traffic bound crushed stone roads are built by allow- 
ing the traffic to compact the broken stone layers in 
thin courses and the road is maintained by constant 
dragging during the compacting operation. Obviousiy 
stone which is too large in size is objectionable to 
traffic. It is equally obvious that if the stone contains 
too high a percentage of dust, such roads will be ex- 
cessively dusty and objectionable to the travelling pub- 
lic. Consequenily, the size of stone suitable for traffic 
bound construction must be limited in both the maxi- 
mum and minimum sizes. 

In the formative stage of the traffic bound surface it 
is permissible to use a somewhat larger size stone than 
should be used after the road has attained sufficient 
thickness to adequately support the traffic, although 
even in the base course it is not desirable to use too 
large a stone. Gradation Nos. 9, 10 and 11 are sug- 
gested for this type of construction. The coarser size 
may be used in the bottom of the road during the ini- 
tial stages of construction and the finer size after the 
road has attained the desired thickness. 


b. Waterbound Macadam 


Specifications for waterbound macadam sizes vary 
in different sections of the country depending in a 
large measure upon the quality of the stone. In gen- 
eral, the softer the stone, the larger the size which 
should be used for the reason that the softer stone 
crushes under the roller more readily than hard stone. 
The stability of waterbound macadam depends upon 
the interiocking of the stone and also upon the cement- 
ing value of the screenings used as the filler. If the 


- graded material were used, in waterbound macadam 


construction the voids in the rolled course would be 
smaller than when a one size stone is used. This would 
interfere with the proper infiltration of the stone 
screenings used to bind the large stone together. 
Moreover, the segregation of the large and small sizes 
would produce a non-uniform layer of variable load- 
supporting capacity. Accordingly, a more or less one- 
size stone is advocated as the coarse aggregate in 
waterbound macadam_ construction. However, a 
graded stone is sometimes used. 

Where trap rock or stones of a similar, hard, tough 


nature are used, the sizes of stone should be from 1 


to 2 inches with a gradation as in size No. 4. 
For the softer stones use the 2 to 314 inch, or even 


larger size measured by square opening sieves. The 
2 to 3% inch size material should have the No. 2 
gradation. 

The 214 to 314 inch material should be graded as 
in No. 1. Screenings for the above material should 
be either the 0 to 4 inch or the 0 to No. 4 with the 
following gradations. 


Per cent 
0 to No. 4 Passing 34” 100 
No. 12 Passing No. 4 85 to 100 
Passing No. 100 10 to30 
0 to 4% in. Passing 34” 100 
Nos. 11 and 12 Passing 4” 90 to 100 
combined Passing No. 100 5to 15 


The cementing value of screenings is dependent in a 
very large measure upon the presence of sufficient fine 
dust. A stone which normally is not supposed to have 
high cementing value may, when it has sufficient 
dust, have even higher cementing value than another 
rock deficient in dust, but normally supposed to have 
high cementing value. Thus the cementing value of 
quartzite having plenty of fine dust passing the No. 100 
sieve may actually exceed that of limestone which is 
deficient in dust. 


c. Surface Treated Macadam 


When macadam is surface treated with bituminous 
material, this treatment is usually given a cover coat 
of small size stone. The objects of the stone cover are: 


1. To hold the bituminous material in place. 


. To help fill the surface voids in the top surface of the 
macadam. 


. To provide a wearing mat on the road surface. 


2 
3 
4. Toserve to further smooth the local inequalities in the road 
surface. 


. To render the surface non-skid in texture. 


The size of the stone is governed by the amount of 
bituminous material used and by its consistency. Ob- 
viously, a binder of high viscosity and which must be 
heated, must be applied in a comparatively thick layer 
and, consequently, will require large size cover ma- 
terial to make such a layer stable. The large size 
stone will not be displaced for it is firmly held by such 
a binding medium. On the other hand, fluid road oils 
or tars of low viscosity will not remain on the road in 
any great film thickness and the cover material re- 
quired to blot them and hold them in place should be 
of a comparatively small size. 

Cover stone should by all means be clean and not 
dust-coated for there must be good adhesion between 
the stone and bituminous cement. The maximum size 
must be suited to the amount and type of bituminous 
material applied so that both stone and bitumen will 
remain in place. Experience has shown what these 
sizes should be. A non-skid surface should be pro- 
duced and consequently the stone should not be too fine 
nor should it contain too many fine particles, for a 
gritty surface is desired. 

To satisfy these requirements it is recommended 
that the gradations Nos. 10 and 11 be used. 
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d. Bituminous Macadam 


Up to a few years ago bituminous macadam roads, 
built by the penetration method, were constructed en- 
tirely with a hot bituminous cement which made it 
necessary that the stone meet certain specific require- 
ments with regard to gradation and cleanliness. Re- 
cently, however, in this type of road not only have hot 
bituminous cements been used as the binding medium, 
but ‘modifications of penetration macadam have made 
use of bituminous emulsions which are almost as liquid 
as water and which therefore penetrate with great 
ease. Also, lately, still another type of bituminous 
macadam has been devised which makes use of an 
initial treatment of light oil before the final applica- 
tion of the more viscous bituminous cement. 


It becomes necessary therefore to consider the sizes 
of stone for bituminous macadam with particular ref- 
erence to the kind of bituminous treatment given. 


(1) Bituminous Macadam Using Hot Bituminous 
Cement. With this type of construction, the surface 
course of which is usually built to a thickness of 214 
to 3 inches, the construction practice calls for the use 
of large size stone, more or less uniform in size, so that 
there will be a high percentage of large size voids into 
which the hot bituminous cement may penetrate easily. 
After the application of the bituminous cement, the 
voids are closed with so-called choke stone after which 
still a second or third penetration of bituminous ma- 
terial may be given with a final cover of smaller size 
material. 


For the sake of the maximum stability it is impor- 
tant that the large size stone be as large as the thick- 
ness of the course will permit. When trap rock is used, 
the sizes of stone employed are generally smaller than 
where softer varieties of rock are used. For trap 
rock the coarse stone should be from 1 to 2 or from 
114 to 21% inches in size, while for the softer stones it 
is customary to use material from 2 to 3, or 2 to 314 
inches in size. The reason for the larger size stone 
in the case of the softer material is that the softer 
material breaks up more easily under the action of 
the roller and thereby creates fine stone which tends 
to fill the voids between the coarser material. Too 
much breaking up of the coarse stone would be detri- 
mental to the proper penetration of the bituminous 
material and this breakage is prevented to a consider- 
able extent by the use of the large size stone. A 
thicker top course is also usually employed where soft 
stone is used. It is quite important that the stone for 
penetration macadam be reasonably free from dust 
coating when hot bituminous material is used because 
otherwise there may be a lack of adhesion between the 
bituminous cement and the stone. For the coarse 
stone in bituminous macadam it is therefore recom- 
mended that, when trap rock or similar material is 
employed, the gradation be that given under Nos. 3 
and 4. 


With soft stone, it is recommended that gradation 
No. 2 be used. 

The stone should be uniformly of the above grada- 
tion so that there will be uniformity of voids in the 
surface before the application of the bituminous ma- 
terial; otherwise, particularly if there is too much fine 
material, puddles may form in the surface and these 
will become weak spots because of the lack of penetra- 
tion of the bituminous material. The keystone or 
choke stone must be of such a size that when rolled 
into the bituminous treated coarse aggregate it will 
be forced into the voids and will produce a thoroughly 
compacted surface. For the 1 to 2 inch coarse aggre- 
gate the choke stone should be the No. 4 to 34 inch and 
for the 114 to 214 inch aggregate, the choke stone 
should be 1% to 1 inch. 

The No. 4 to %4 inch material should be graded as 
in No. 10. When 2 to 3 inch, or 2 to 314 inch coarse 
stone is employed, as in the case of soft aggregate, the 
choke stone should be from 34 to 114 inches in size 
and should have the No. 5 gradation. 

Cover material for this large size aggregate bitu- 
minous macadam should be the No. 4 to 34 inch size. 

(2) Emulsified Asphalt Macadam. Emulsified as- 
phalt macadam differs from hot bituminous cement 
macadam very largely in that precautions must be 
taken to prevent the extremely liquid emulsion from 
flowing away from the stone. It is necessary to fill 
the voids in the large stone with stone chips before the 
application of the emulsion and for this purpose 34, 
inch round to No. 10 size is specified. This size does 
not correspond to any size given in Table II but the 


No. 12 size with the dust removed would probably be - 


suitable. 
3. Bituminous Concrete Roads 


For our present purpose the term “bituminous con- 
crete” will be made to include: 
(a) Coarse graded, hot mix bituminous concrete. 
(b) Fine graded, hot mix bituminous concrete. 
(ec) Special cold mixes such as Amiesite, Tarvia-lithic and 
mixtures of a similar nature. 


(d) Binder course for sheet asphalt. 
(e) Mixed-in-Place Bituminous Concrete. 


a. Coarse Graded Bituminous Concrete 


The function of the coarse aggregate in bituminous 
concretes, in general, is to make for economy and, in 
general, the higher the percentage of coarse aggregate 
which it is possible to place in the mixture, the more 
economical will that mixture be. The gradation of 
the coarse aggregate is made such that the most eco- 
nomical mixture will result and at the same time the 
greatest density will be obtained. At the same time 
the item of workability and ease with which the mix- 
ture may be placed and raked into position is not un- 
important. The same gradation which applies to 
coarse aggregate for Portland cement concrete applies 
equally well to bituminous concrete. For practical 
purposes a straight line gradation from the minimum 
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to the maximum sizes gives an excellent gradation for 
coarse aggregate for bituminous concrete. It is im- 
portant that the gradation be such as to give a low 
percentage of voids, for the higher the percentage of 
voids in the coarse aggregate, the higher must be the 
percentage of bituminous mortar in the mixture and, 
consequently, the greater must be the quantity of bitu- 
minous cement used. Thus, a good gradation for the 
coarse aggregate is an important consideration in the 
economy of the mix. The No. 4 to 2 inch, or the No. 4 
to 1 inch are sizes commonly used for this purpose and 
gradations Nos. 7 and 9 might well be used. Grada- 
tion No. 8 for the No. 4 to 114 inch size could likewise 
be used to advantage. 


b. Fine Graded, Hot Mix Bituminous Concrete 


The same remarks with regard to gradation of 
coarse graded bituminous concrete apply equally well 
to fine graded bituminous concrete. Here, however, 
the stability of the mix depends to a greater extent 
upon the stability of the mortar portion, or matrix, of 
the bituminous concrete, for an increased amount of 
mortar is used so that the interlocking effect of the 
coarse aggregate may, to some extent, be lost. Fine 
graded bituminous concrete employs more bituminous 
cement and, moreover, requires a smaller size of stone. 
It, therefore, in general is not as economical to use as 
the coarse graded mixture. The coarse aggregate 
should have a smooth gradation curve. For practical 
purposes the gradations Nos. 10 and 11 may be used to 
advantage. 


c. Special Cold Mixes, Such as Amiesite, Tarvia-lithic and 
Mixtures of a Similar Nature 


Generally, but with some exceptions, mixtures which 
are laid cold depend upon the evaporation of the 
lighter portions of the bituminous binding material for 
the hardening of the bituminous cement with the re- 
sulting stiffening of the mixture. Consequently, the 
gradation of the aggregate must be so arranged that 
an open mixture will result, otherwise evaporation 
would be retarded and the mixture would remain in 
an unstable condition for too long a time. Mixtures 
such as Amiesite and Tarvia-lithic are mixtures of this 
nature. Generally, Amiesite is laid in two courses, 
the bottom course being composed of coarse graded 
aggregate and the top course of finer graded material. 
In both courses, the idea is to obtain a gradation which 
will give a rather high percentage of voids and this 
will result in an open mixture. The bottom course is 
generally made to a compressed thickness of 114 
inches and the top course to a compressed thickness 
of 14 inch. For the purpose of obtaining maximum 
stability it is well to make the maximum size of the 
coarse aggregate as large as the thickness of the course 


‘ will permit. To produce these conditions, to the maxi- 


mum possible extent, namely, openness of mix and 
high stability, the following gradations of aggregate 


are advocated by the Amiesite Company for the bottom 
and top courses respectively. 


Bottom Course Passing 1% or 2 inch, circular100 per cent 
Retained on % inch, circular 100 per cent 


Top Course Passing % inch, circular 


100 per cent 
Retained on No. 8 sieve 


100 per cent 


The stone for the bottom course does not seem to 
correspond with any size or combination possible in 
Table II but the stone for the top course closely cor- 
responds with gradation No. 11, No. 4 to 4 inch. 

The Tarvia-lithic mixture is made with three sizes 
of stone. It is laid cold and consists of a bottom or 
binder course, usually of coarse or intermediate size 
mixture and a top course of fine mixture. For a fin- 
ished depth of 214 inches to 3 inches, the coarse size 
stone should be from 1 to 2 inches in size, square mesh. 
The intermediate mixture for the second course should 
be from %% to 1 inch and the fine mixture from No. 4 
to 1% inch size. Gradations suitable for these respec- 
tive mixtures may be obtained with No. 4, 1 to 2 inch, 
No. 6, 14 to 1 inch and No. 11, No. 4 to \% inch. 

Each of these respective gradations is such that the 
underlying mixture will contain surface voids into 
which the mixture next above will become interlocked. 
The use of the finer mixture on the top surface helps 
to seal the surface against the penetration of water 
while the open mixture in the bottom layer allows of 
the volatilization of the lighter oils in the tar and per- 
mits of a more rapid setting up of the Tarvia-lithic 
mixture. The specifications issued by the Amiesite 
Company, and also by the manufacturers of Tarvia- 
lithic, call for sizes of stone stated in terms of round 
opening screens and the sizes given herein are the 
closest approximation to the round opening sizes pos- 
sible with a selected series of square mesh openings. 
Considerations involving the shipment of the material 
and ease of handling the material from the cars have 
also led to the selection of the type of gradation stated 
above for both Amiesite and Tarvia-lithic. 


d. Binder Course for Sheet Asphalt 


The binder course for sheet asphalt pavement is 
usually a hot mixture composed of coarse aggregate, 
sand and a bituminous binder and the idea is to obtain 
a gradation of the coarse aggregate which will result 
in a mixture of high stability and high density. Con- 
sequently, the stone should be well graded from fine 
to coarse. The binder course is usually 114 inches in 
compacted thickness and consequently the maximum 
size of the coarse aggregate employed should not be 
over this figure. The No. 4 gradation, No. 4 to 1 
inch, is suggested as one which meets all of the require- 
ments for a sheet asphalt binder. 


e. Mixed-in-Place Bituminous Concrete 


The mixed-in-place bituminous concrete surface has 
become highly important within the past few years. 
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It furnishes a comparatively cheap and yet a very 
serviceable pavement. It is generally laid with a cold 
bituminous binder and it depends for its stability upon 
the evaporation of the lighter oils in that binder. 
Consequently, the stone must be of an open gradation 
which will permit of the ready evaporation of the more 
volatile portions of the bituminous material. Engi- 
neers have different ideas as to what is the very best 
gradation for the mixed-in-place type of construction 
and much depends upon the manner in which this sur- 
face is built. In some cases it approaches a bitu- 
minous macadam in its characteristics and when this 
is so the surfacing is thicker and the stone naturally 
should be larger than is the case when an attempt is 
made to build merely a thin mixed-in-place surface. 
Gradation No. 6, 14 to 1 inch, applies to mixed-in-place 
stone surfaces as they are most usually constructed 
and this gradation would be suitable for surfaces 114 
to 2 inches in thickness. 


4. Stone for Trickling Filters in 
Sewage Disposal Works 


It has been stated by one of our prominent sanitary 
engineers that stone suitable for use in trickling filters 
must have the following characteristics. It must be 
durable, that is, it must not disintegrate. It must not 
pack or cement together. It must have surfaces which 
are rough enough to retain the bacterial jelly and at 
the same time not too rough to prevent the periodic 
sloughing off of the stored load. 


Although nothing is said in those statements with 
regard to gradation, it is evident that the facilitation 
of drainage is a most important consideration and 
therefore the grading of the stone is of high impor- 
tance. The following specification probably is typical 
of specifications for size of stone for use in trickling 
filters. 


Size. The filtering material shall be of such size that as loaded 
on the car not more than 5 per cent by weight of any carload will pass 
through a screen having round holes of 1 inch in diameter, (approxi- 
mately 34 of an inch square) and not more than 1 per cent by weight 
of any carload will fail to pass through a screen having round holes 
of 2% inch in diareter, (approximately 2 inches square). 


Provision may also be made for re-screening the 
stone in case it does not meet the requirements. The 
question of cleanliness is also considered important 
because if the stone is dust-coated, the dust will wash 
down through the material and collect in layers, 
thereby interfering with proper drainage. No doubt 
better drainage could be obtained by making the stone 
more of one size, but at the same time such stone would 
have a decreased surface area and, consequently, it is 
graded in size from the above stated minimum to the 
above stated maximum sizes. Note, however, that the 
above gradation may be satisfied by size No. 5, 34, to 
1%4 inch, provided extra care is taken to obtain 
thorough screening on the small size screen. 


5. Railroad Ballast 


The proper size of railroad ballast does not seem 
to have been settled with any great degree of certainty. 
The prime function of railroad ballast is to support 
the heavy train loads and distribute them properly to 
the softer subgrade. Still another function is to pro- 
vide track drainage. Obviously, the rough angular 
faces of crushed stone are highly beneficial in making 
for stability. It is possible that a relatively coarse 
gradation makes for the best stability although our 
tests do not support this supposition. The presence 
of excessive fines interferes with proper drainage and, 
moreover, the fine material is broken up more easily 
than the coarser material under the action of the 
tamping tools and traffic. Fine dust is not desirable 
as this leads to a dusty roadbed and also clogs the bal- 
last and interferes with drainage. Moreover, it ce- 
ments the ballast together and makes for more diffi- 
cult track maintenance. The Committee on Ballast of 
the American Railway Engineering Association has 
recommended the following gradation. 


Per cent 
Passing 234” round opening (equivalent to 214” square) 95 
Passing 114” round opening (equivalent to 1” square) 40 to 75 
Passing 34” round opening (equivalent to 5,” square) Oto 5 


The purpose of the intermediate size screen is to 
control to a degree the uniformity of the gradation and 
if the limits are set wide enough there will be no diffi- 
culty in production. However, the above size does not 
seem to fit any size in Table II although a combination 
of 4 and 5 might produce a suitable gradation. In 
any one plant, on the other hand, it is not likely that 
sizes 4 and 5 would both be produced. 


6. Agricultural Limestone 


In addition to the above uses, stone is used for agri- 
cultural purposes when it is sold as agricultural lime- 
stone. It is also used for fluxing purposes in blast 
furnace operation and, of course, stone dust is used for 
a wide variety of purposes. Agricultural limestone and 
stone dust are always quite fine in size and in the case 
of agricultural limestone there seems to be no standard 
gradation required throughout the country, the finer 
the material, the more surface area it presents to the 
dissolving action of the soil acids. On the other hand, 
the coarser material is dissolved more slowly and 


serves to continuously feed the soil as it gradually goes 


into solution. However, the most finely ground lime- 
stones are considered most desirable for agricultural 
limestone purposes and one way of evaluating various 
ground limestones is on the basis of their relative ef- 
fective areas, that is to say, on their relative degrees 
of fineness. This subject is quite involved and was 
discussed in an admirable manner before the 1928 
convention of the National Crushed Stone Association.’ 


1“Evaluating Limestone Products” by Firman E. Baer, Director of Soils, 
Department of the Ohio State University, Columbus, O., 1928 Proceedings of 
the National Crushed Stone Association) . 


(Continued on page 23) 
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_tribute to the memory of 


Manufacturers’ Division Annual Banquet 


Held in New York City 


F WE share with Campbell the sentiments expressed 
in his prophetic words, “Coming events cast their 
shadows before,” those present at the annual banquet 
of the Manufacturers’ Division held at the New Yorker 
Hotel, New York City, on Friday evening, October 23, 
cannot help but hold a most optimistic viewpoint as to 
the success of our forthcoming annual convention in 
Pittsburgh. Far from reflecting a spirit of pessimism or 
holding any doubt as to the success of the Pittsburgh 
Convention or the Manufacturers’ Division Exposition 
which will be held in conjunction therewith, there was 
a distinct atmosphere of 
optimism pervading the re- 
cent meeting in New York. 
In the first place, in view of 
the business condition of 
the country the record- 
breaking attendance at the 
dinner was no less than 
amazing, there being a total 
present of between eighty 
and ninety. Also there was 
evidenced by the manufac- 
turers’ representatives pre- 
sent a keen interest in the = 
forthcoming exposition and 7m 
there is every indication 7m 
that the space will be over- ae 
subscribed as has been the 
case for the last few years. 


Immediately preceding 
the serving of the banquet, 
at the request of B.G. Shot- [im 
ton, Chairman of the Divi- ae 
sion, the entire assembly 7 


arose for a moment in silent 


N. S. Greensfelder, first 
chairman of the Manufac- 
turers’ Division, whose sud- 
den death earlier in the year was such a shock to his 
many friends and associates throughout the crushed 
stone industry. 

Following the serving of the dinner, Toastmaster 
Shotton called the meeting to order and in his opening 
remarks expressed to the Division his real apprecia- 
tion of their helpful cooperation throughout the year. 
He stressed the forthcoming exposition of the Manu- 


facturers’ Division and urged every member of the 


Division to participate therein with an interesting and 


B. G. SHOTTON 
Chairman of the Manufacturers’ Division 


@ The New York State Crushed Stone 
Association and Executive Committee of 
the National Association held meetings 
concurrently---Banquet drew exception- 
al attendance. 


instructive exhibit. In passing it is only proper that 
a word of praise be recorded in behalf of the toast- 
master. His task at best is a difficult and exacting 
one and made doubly so because of the unavoidable 
realization that the success of the gathering is largely 
dependent upon his efforts. We have nothing but 
praise for the masterful way in which Bruce Shotton 
handled this task. He is deserving of our heartiest 
congratulations. 

Following the opening 
remarks of Toastmaster 
Shotton, President Worthen 
was introduced and in a 
short address emphasized 
the value of a closer and 
more friendly contact be- 
tween the manufacturers 
and the active members. 
He expressed his apprecia- 
tion for the helpful co- 
operation which is always 
forthcoming from _ the 
Manufacturers’ Division 
and said that he considered 
this to be one of the most 
valuable assets of the Asso- 
ciation. In speaking of the 
forthcoming convention in 
Pittsburgh President Wor- 
then was most optimistic 
and expressed the hope that 
the Manufacturers’ Divi- 
sion Exposition would be 
the most comprehensive 
and instructive yet held. 

President Worthen read 
to the meeting a telegram 
received from E. J. Krause 
of St. Louis expressing his sincere regret at his in- 
ability to be present at the meeting of the Executive 
Committee and the Manufacturers’ Division dinner. 
Regrets were also received from W. F. Wise who had 
confidently expected to attend, but because of ill health 
found it impossible to travel such a great distance. 

It should be stated here that in accordance with a 
custom of many years’ standing the Executive Com- 


mittee of the National Association held its Fall meeting - 


earlier in the day. The Division was particularly 
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fortunate in having the New York State Crushed Stone 
Association hold its regular monthly meeting in New 
York at the same time, and it was a pleasure to the 
Division to have present at its annual dinner members 
of the Executive Committee and many representatives 
from the New York Association. 

No meeting of the Manufacturers’ Division would 
be complete without remarks from Former-President 
Graves. Following President Worthen, Mr. Graves was 
called upon. He devoted a large portion of his talk to 
reminiscences, tracing the development of the Manu- 
facturers’ Division from the handful of men who 
started it up to the present day. 

Following Mr. Graves, brief remarks were made by 
John Rice, member of the Board of Directors, A. T. 
Goldbeck, Director of the Bureau of Engineering of the 
National Association, and W. L. Sporborg, member of 
the Board of Directors. 

Toastmaster Shotton then expressed his particular 
pleasure in noting that the presidents of three local 
associations were present at the dinner and he intro- 
duced Bernard McKinney, President of the New Eng- 
land Crushed Stone Association, A. S. Owens, Presi- 
dent of the New York State Crushed Stone Associa- 
tion and F. O. Earnshaw, President of the Pennsyl- 
vania Stone Producers’ Association. 

M. B. Garber then made remarks which were also 
reminiscent in character, calling attention to the fact 
that many of the previous chairmen of the Manufac- 
turers’ Division were present. They were asked to 
stand in the order in which they held office as follows: 

W. E. Farrell, Easton Car and Const. Co., the 
second chairman. 

M. B. Garber, The Thew Shovel Co. 

C. B. Andrews, Taylor-Wharton Iron and Steel Co. 

H. M. Davison, Harnischfeger Corporation. 


It developed that E. G. Lewis who held the office of 
chairman preceding Mr. Davison, was absent from 
the meeting only because of a serious injury which he 
had suffered on Columbus Day, October 12, and from 
which he is slowly recovering. 

The concluding talk of the evening was given by J. 
R. Boyd, Secretary of the National Association. Mr. 
Boyd directed his comments to the forthcoming annual 
convention to be held in Pittsburgh, January 19-22, 
with specific reference to the Manufacturers’ Division 
Exposition to be held in conjunction therewith. He 
emphasized the desirability of exhibitors’ directing 
every effort towards making their exhibits of more 
interest and value and said that the convention pro- 
gram was being formulated with the thought in mind 
of allowing as much time as possible for an inspection 
of the exhibits. He pointed out that the Association 
is conscientiously endeavoring to decrease the expense 
to exhibitors as evidenced by the decision of the Na- 
tional Crushed Stone Association to open its convention 
on Tuesday instead of Monday as has been the custom 
in the past, in order to decrease the time elapsing 
between the conclusion of the crushed stone convention 
and the opening of the convention of the National Sand 
and Gravel Association the following week. He also 
stressed the fact that due to cooperation with the 
National Sand and Gravel Association an especial ef- 
fort has been made with the railroads to permit ex- 
hibitors who might also be interested in exhibiting at 
the Road Show in Detroit the week preceding the dates 
of the National Crushed Stone Association Convention, 
to do so and still obtain the benefit of reduced fares 


to Pittsburgh. Mr. Boyd specifically called attention - 


to the many services rendered exhibitors, all of which 
are covered by the charge for booth space. He urged 
(Continued on page 24) 
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Factors Affecting Bloctsie Power Costs 


In Crushed Stone Plants 


By D. LEE CHESNUT 


Industrial Department, General Electric Co., 
Trenton, N. im 


en of the past two years serve as sufficient in- 
troduction to this paper. Every industrial oper- 
ator and owner has been thinking, as never before, in 
terms of production costs. The age-old law of “the 
survival of the fittest” dictates that management must 
move the decimal point of its interest in cost analysis 
at least one position to the right. American business 
will not long continue at the current low rate, but 
those of us who wish to have a place in the procession 
when it moves, must meantime be on the alert to con- 
tribute something to progress in our own industrial 
activities. Failure to do so is little short of courting 
disaster. 

No accurate statistics indicating that part of total 
crushed stone production cost which may be charge- 
able to power equipment and its operation, seem to be 
available. Several operators have indicated however, 
that with fixed charges on electrical equipment in- 
cluded, the crushing plant power costs may represent 
from 12% to 15% of the total production cost for the 
average plant. The ratio of power cost to total pro- 
duction cost in many industries is far lower than this. 

It is our intention to discuss some of the fundamen- 
tals affecting the cost of operating electrical equip- 
ment. In doing so, we must at times, necessarily re- 
fer to the production equipment which is operated by 
electric motors. It is not our intention to dictate the 
types of mechanical equipment or processes best suited 
to your conditions, or to usurp the field of those sup- 
plying such equipment. But we can point out to ad- 
vantage how your choice and use of production equip- 
ment may affect your power costs. 

We also recognize that in a paper of this type, it is 
just as impossible for us to recommend any definite 
program for a specific plant as it would be for a physi- 
cian to prescribe specific treatment to a group of pa- 
tients that he had never seen. We can outline funda- 
mentals only, and yours is the option of applying these 
fundamentals to your own conditions. 

The majority of readers of this paper are operating 
their plants electrically. The very fact that owners of 
the remaining mechanically-operated plants of today 
may at least be wisely considering a change to motor 
drive, should however, make the comments to follow 
of interest even to the owners or operators of unelec- 
trified plants. 

The fact that boilers still have a good rating, or that 


' engines may have years of life does not necessarily 


make postponement of change the economical plan. A 


@ Reduction of production costs is a goal 
which is being sought more than ever be- 
ore by crushed stone producers. Cost 
of power equipment and its operation is 
a most important element in the total cost 
of production and the following dis- 
cussion of this subject should prove of 
real interest and value. 


recent analysis of one such plant requiring 600 HP of 
motors and a total investment of $22,500 to convert 
from steam to electrical operation, promises a reduc- 
tion of approximately $7,000 in annual operating ex- 
pense—a gross return of about 31% on the investment. 
The additional years of boiler and engine life avail- 
able, are too expensive to be continued. This is a fair 
sample taken from many such investigations. Some 
have not been as attractive as this; others even more 
so. Almost invariably however the plant that has 
changed reports additional advantages; other unfore- 
seen economies in operating expense; usually a greater 
production due to fewer shutdowns and to closer ad- 
herence to calculated machine speeds at all times. 

The selection of processes, equipment, and motors 
can be made most intelligently if the fundamental fac- 
tors affecting the cost of power be clearly understood. 
Nearly all power rates have at least two parts: a “de- 
mand” clause which is necessary to insure to the pub- 
lic utility company that it will receive fixed charges on 
the investment necessary to serve a customer; and an 
“energy” clause, covering payment for the actual 
amount of energy used. Many power rates have a 
third, or “power factor” clause, that will be explained 
later. Let us now consider what the quarry operator 
can do to operate under the most favorable combina- 
tion of these three elements of power cost. 


Maximum Demand 


This maximum demand may be likened to a mer- 
chant’s inventory. If two merchants each do an an- 
nual business of $200,000 but because of better plan- 
ning, scheduling of incoming goods, etc., “A” is able 
to do his business with an inventory of $30,000, where- 
as “B” requires a $50,000 inventory—it is evident that 
“A” has a lower inventory charge per unit sale. Like- 
wise if two quarries each crush similar quantities and 
varieties of stone requiring 60,000 kilowatt hours of 
energy per month; and if “A” can do this with a de- 
mand of 400 kilowatts, whereas “B” through ineffi- 
cient use of equipment demands 500 kilowatts, then 
“A” is getting a greater “turnover” of his demand and 
will therefore, earn a lower total cost per unit of 
energy used. 

Most power companies actually meter the maximum 
demand. Now, realizing that this meter divides every 
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operating day into periods of usually five, fifteen, or 
thirty minutes (depending upon a particular power 
_ company’s standards) and then impartially registers 
the total power consumed for every one of those inter- 
vals, the problem of how to keep down the demand be- 
comes a little clearer—though not necessarily easy. 
Here are some of the fundamentals: 

1. Do not permit all motors to be started simul- 
taneously at the sound of the seven o’clock whistle. 
Authorize one man to start all the main motors, and 
see that there is some interval between starting of the 
larger motors at least. 

2. Do not wait until stone is to be dumped into the 
main crusher to start all the motors. Have them run- 
ning ten or fifteen minutes (longer in cold weather) 
ahead of the time the plant actually starts to work, so 
that the excess “warming up” load has dissipated it- 
self before the plant load begins. The additional 
energy used will cost less than the saving made in de- 
mand. 

3. Remember that any friction loads, caused by in- 
efficient countershaft drives, add directly on top of the 
net useful load demand, and are always highest when 
the load is at its maximum. 


Beyond the above, methods of keeping down the de- 
mand depend on the selection and use of plant equip- 
ment. Analysis of the daily demands, when normal 
production conditions exist, will frequently show that 
the peaks come during the first hour of operation in 
the morning, though usually not immediately after the 
official starting hour if care has been taken in starting 
the motors. Figure 1 is an actual daily demand curve 
of a typical plant, illustrating this very condition. The 
reason for the early morning peak seems to be that 
everyone is full of “pep” and everything soon gets into 
full swing. Gradually, as the day wears on, personal 
efficiency decreases slightly, and the load drops off. 
Obviously, the “turnover” of demand would be greater 
and the cost of operation lower—maintaining the same 
daily tonnage—if the load could be averaged out by 
careful planning and supervision of production. One 
way to avoid peaks of this nature, is to have a motor- 
operated feeder ahead of the main crusher. This regu- 
lates to a certain extent, the flow of stone, and thus 
prevents overcrowding of the equipment. Some oper- 
ators object to feeders on main crushers, where quarry 
loading is done by shovels larger than one yard ca- 
pacity. In these cases, the use of a small bin to hold 
probably an hour’s capacity, installed beyond the first 
conveyor or elevator, feeding the remainder of the 
plant through a motor-operated feeder will generally 
serve equally as well. 


The extent to which the average crushing plant has 
become accustomed to handling peak loads is shown by 
the fact that we are frequently called upon to motorize 
elevators and conveyors that have a capacity of 300 to 
400 tons an our, when the daily nine-hour capacity 
of the plant is perhaps only 1200 tons: Increased in- 
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vestment, higher demand, and greater energy con- 
sumption are always the result of such installations. 
The quarry operator must either accept these ineffi- 
ciencies or else study his plant and plan his produc- 


380 


Figure 1. 


Time 
Actual Daily Demand Curve of a Typical Plant 


‘tion equipment to secure a less spasmodic rate of pro- 


duction. 

In some industries, we have been able to use suc- 
cessfully, demand control devices to limit the demand 
toa predetermined point. This is not so generally ap- 
plicable in the crushed stone industry, because it is 
very difficult to arbitrarily remove any load at a par- 
ticular time. If there is a motor-operated air com- 
pressor of fair size with respect to the plant demand, 
and if it is equipped with a receiver large enough to 
carry the plant for a few minutes with the compressor 
unloaded, then a demand control device, causing the 
compressor to unload at otherwise peak demand peri- 
ods, could be used to advantage. It is possible too, that 
in the future we may see these demand-limiting de- 
vices controlling adjustable speed motors operating 
feeders. The flow of stone could then be automatically 
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regulated to give maximum production without exceed- | 


ing a predetermined maximum power demand. The 
use of such a device would require a carefully planned 
plant with a small reserve supply of stone, but should 
result in minimum investment and minimum power 
cost for a given production. 

All this discussion of demand should be modified by 
this statement. On some rate schedules, the net cost 
for the last block of demand kilowatts is so low that 
the investment for special control could not be justified. 
’ Thus the advantage of giving the superintendent a 
free rein to produce stone far outweighs, in such cases, 
the small additional demand cost. This is not true on 
some rate schedules however. Lest someone now take 
this statement as a basis of asking for uniform power 
rates, it should be pointed out that differences in meth- 
ods of establishing demand are fundamentally sound. 
It is not the power company’s fault, for example, that 
human. nature and economic conditions lead men to 
congregate in great masses in one locality and to avoid 
this congestion elsewhere. The total consumption of 
electrical energy for a large part of one state may thus 
be only just about equal to that of an adjoining metro- 
politan center. Yet we must admit that the company 
serving the former territory would require a much 
higher investment to serve the much greater area, and 
therefore should have a higher demand charge. There 
are other equally sound economic factors, justifying 
differences in rate schedules. 


Energy Consumption 


_ The second part of the power bill—payment for kilo- 
watt hours of actual energy used—generally receives 
less attention from the average quarry owner or oper- 
ator. He reasons that this is a direct charge for the 
power he has used and while he wishes it were lower, 
there is very little he can do about it. 

First among those items favorably affecting the 
amount of energy used, is one that every operator 
knows for himself better than we—the efficient hand- 
ling of stone through its various stages. It costs 
money for every foot that every pound of stone is 
moved, and the amount of that cost ascends propor- 
tionately as the route of the stone is up-grade. The 
‘most we can do is to bring you to visualize a stream 
of pennies on the way to your profit and loss account, 
every time you see stone traveling here and there over 
conveyors, elevators, and screens. If the majority of 
those pennies are to find a secure resting place in the 
profit account, you should make every foot of every 
conveyor and elevator pass the acid test and justify 
its existence. The position of every screen and every 
crusher ties in closely with this study. Electrical 
manufacturers and the power companies can supply 
all the equipment and all the power required to operate 
‘any plant under any set of conditions, but you must 
' take the initiative in this part of any program for more 
economical operation. 
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Every piece of crushing plant machinery is a link in 
the production chain. If any piece shuts down, every- 
thing preceding it must stop, and the operation of fol- 
lowing equipment is usually unproductive. For years, 
this led operators to believe that the single motor group 
drive was the sensible means of electrifying such 
plants. 

We must not forget however, that in almost no other 
industry are conditions for maintaining continuous 
operation, and efficiencies of line shaft, bearings, belt- 
ing, so difficult as in a crushing plant. Conditions for 
such equipment in a machine shop or a textile mill are 
comparatively ideal as against those in a crushing 
plant. Yet the modern successful plants in these other 
industries are almost invariably doing their work with 
motors applied to each production machine. There 
are likewise many crushing plants so equipped, and 
we believe that every one of them would agree that this 
part of their plan for economical operation has been 
entirely justified by results. 

We have seen some analyses by experts in the field 
of transmission equipment calculating all belt, bear- 
ing and lineshaft losses for specific crushing plants as 
closely as the many variables would permit. Compe- 
tent dollar-minded owners faced with these facts, and 
fully realizing the greater cost of directly-applied mo- 
tors, have consistently decided in favor of the better 
job. 

We are frequently asked for example, whether a 
50 HP motor operating at 25 HP consumes apprecia- 
bly more power than a 25 HP motor operating at full 
load. Generally speaking, with well-designed motors 
the answer is “No.” Motors operating below 50% 
load are invariably good subjects for the kilowatt-hour 
detective’s investigation. There is very little oppor- 
tunity however, to save in kilowatt-hour consumption 
by changing to smaller motors, provided the motors are 
operating at 50% load or above. But please bear in 
mind that at this point, we are discussing only energy 
consumption. Comments regarding the objection to 
lightly loaded motors will be made under the subject 
of power factor immediately following. 


Power Factor 


To most users of electrical power who are not actual- 
ly engineers, this term “power factor” is one of the 
mysteries of electricity. Yet it is a “something” in 
which they need to be interested, and about which they 
need to know more, as in many cases it directly affects 
operating and investment cost. It is difficult to visual- 
ize how or why to avoid any particular set of condi- 
tions, unless those conditions are themselves known. 
It will perhaps be helpful, therefore, to consider a 
simple, non-technical illustration of power factor. 

In Figure 2, “W” is simply a weight lying on top of 
a smooth table. Suppose that you want to move the 
weight on the table in the direction of the arrow. You 
attach a spring scale “A” to a cord and pull straight 
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forward, parallel with the table top. The spring regis- 
ters a given number of pounds pull required to keep 
the weight “W” in motion, and since that pull is all in 
the direction of the line of motion, it is all effective in 
doing work, namely, moving the weight. 


w => 


60 Ib. 


c Figure 2 


Now suppose the table is slotted, and instead of 
pulling straight out as in “A,” you pull at a downward 
angle as at “B.” It is evident that the scale will regis- 
ter more pounds required to move the weight, because 
part of the force exerted is doing no useful work. In 
fact the pull “B” is exactly equivalent to a combina- 
tion of the original pull “A,” plus the straight down- 
ward pull “C”—the lengths of each line being propor- 
tional to the amount of each pull. It is perfectly evi- 
dent that pull “C” is absolutely worthless as far as as- 
sistance in moving the weight is concerned. Further- 
more, going back to “B” and realizing that it is ex- 
actly equivalent to “A” plus “C,” it is again evident 
that if scale “A” is used to its full capacity, scale “B” 
would actually have to be of larger capacity. 

Now if this illustration thus far is clear, you are 
ready to understand all the essential elements of power 
factor. Instead of weight “W” we have the load of 
a belt conveyor for example. Instead of the hand pull- 
ing the weight we have a motor operating the con- 
veyor. Instead of the spring scale indicating the 
pounds pull, we have an ammeter in the motor line in- 
dicating the actual amperes required to operate the 
load. Now, an induction motor, either squirrel cage 
or slip ring, is so constituted that it simply will not 
and cannot make all its amperes flow “in the direction 
of the work to be done”—‘“A.” Instead, it insists on 
always providing some amperes pulling directly down- 
ward as at “C,” doing no useful work. As in our me- 
chanical illustration, the combination of “A” and “C” 
is equal to “B,” and if an ammeter is put in the motor 
line, it will actually give only one reading—that equiv- 
alent to line “B.” 

This line therefore, represents the amount of am- 
peres (not power) which must be supplied to operate 
the motor. However, only that part of these amperes, 
equivalent to line “A” is useful in turning either the 


motor driving the conveyor, or the power company’s 
meter registering the amount of work done. There- 
fore, the ratio of “A” divided by “B,” actually called 
“power factor,” is simply a factor used to indicate 
that portion of an ampere load which is actually use- 
ful power. 

One more peculiar characteristic of the induction 
motor is that the “useless” amperes “C,”’ remain prac- 
tically constant at all times for a given motor, whereas 
the useful amperes “A” vary almost directly with the 
load. It is evident then, since power factor is the 
ratio of “A” to “B,” that when a given motor is oper- 
ating lightly loaded, its power factor must be much 
lower, which means that proportionately more amperes 
must be provided to do a given piece of work. 

The power company must furnish generators, lines 
and transformers of a size to carry the total amperes 
“B,” but the usual energy meters register only that 
proportional to line “A.” They are therefore entitled 
to receive fixed charges on the investment required to 
provide this excess capacity, and this is the basis of 
the power factor clause which now appears in many 
rates, and will very likely become much more nearly 
universal in the near future. © 

Now therefore, it is evident that to keep the plant 
power factor as high as possible, it is necessary to have 
as few “useless” amperes “C” as possible, and follow- 
ing are the ways of accomplishing this: 

1. Select motors of a size such that the average 
operating load, with respect to the motor ratings, will 
be as high as possible. 

2. When applying induction motors use the highest 
standard speed motor (1800 RPM or below) that can 
be properly applied to the drive, as the higher speed 
motors are smaller in frame size and therefore require 
less of the “useless” current. 

3. If pumps, air compressors, or electric shovels 
with Ward-Leonard control are used, requiring motors 
50 HP and above (sometimes even smaller), use syn- 
chronous motors on these drives. Synchronous mo- 
tors can be designed to have no “useless” current “C,” 
and in addition to supply current directly opposite to 
“C” in direction, and therefore to neutralize some of 
the effect of the induction motor load. 

The first of these points is very difficult of attain- 
ment in crushing plant service. Crushers are used to 
crush a variety of stone sizes, and must be motorized 
to carry the loads when the finest sizes are being pro- 
duced. At other times, the motors are necessarily un- 
derloaded. Crushing operation also imposes extreme- 
ly high peak loads, sometimes of appreciable time du- 
ration, and every operator prefers a motor large 
enough to pull through these normal peaks without 
stalling. Belt conveyors and particularly bucket ele- 
vators may have heavy friction loads at start, par- 
ticularly if they have stopped for any reason while 
loaded, and the operating motor should have capacity 
to break them away. Vibrating screens generally re- 


. 

| 

| 


October, 1931 


THE CRUSHED STONE JOURNAL I9 


quire a larger motor than would be necessary for oper- 
ating conditions because of the heavy off-center load 
to be rapidly accelerated to a high speed. All these 
drives, and particularly the latter, are much harder 
to start in cold weather. Thus, if a plant is properly 
equipped to take care of the extreme conditions which 
must be considered as normal in this class of work, the 
average operating load, and therefore the power fac- 
tor, is certain to be low. 

Sometimes, however, a study of conditions will lead 
to some ways of improvement. For example there re- 
cently came to our attention, a particular 30” belt 
conveyor, operated by a 25 HP motor. A 15 HP motor 
could readily carry the normal and peak loads of this 
conveyor. However, whenever a truck load contain- 
ing a large percentage of fine material is dumped into 
the crusher, the fine material goes right through, clogs 
the belt and stalls even the 25 HP motor. This is the 
type of condition which could probably well be reme- 
died, resulting in improved power factor conditions. 

When synchronous motors are considered for pumps, 
air compressors, or for the drive of a motor generator 
set on electric shovels, it is usually wise to consider 
the use of “leading power factor” synchronous motors. 

We are frequently asked whether synchronous mo- 
tors cannot be applied to crushers and thus get the 
benefit of power factor correction on these larger mo- 
tors that necessarily operate well under their normal 
horsepower ratings. This is a logical question, and 
one which is receiving more and more consideration. 
Strictly from a power factor standpoint, the applica- 
tion is extremely desirable. Some characteristics of 
synchronous motors however require very careful 
study of conditions before such applications are made. 

A synchronous motor always operates at a certain 
definite speed, from which it cannot vary. Hence 
whenever a crusher gets a sudden peak load, the syn- 
chronous motor has no pity on it, but forces it to crush 
away at full speed. There is no cushioning effect. 
This puts heavy mechanical strains on the crusher and 
on the transmission between motor and crusher. Fur- 
thermore, the power lines feeding this motor must of 
necessity reflect these higher peak demands. An in- 


’ duction motor on the other hand, has a characteristic 


permitting it to “ease off” slightly in speed during 
peak loads. Thus a crusher will get over a given peak 
with considerably reduced mechanical strain on itself 
and on the transmission, and with a lower electrical 
peak on the power lines. 

If the power company has sufficient line and sub- 
station capacity that the greater peaks caused by the 
use of synchronous motors will not cause serious volt- 
age disturbance, and if there is no objection to the in- 
creased mechanical strain on crushers and their drives, 


‘then we are ready to recommend the use of synchron- 
' ous motors for gyratory and similar types of crushers. 


a 


The motors themselves will be entirely successful and 
they are capable of handling the load of such crushers. 
As a matter of fact, with further modifications of syn- 
chronous motor designs that seem likely of achieve- 
ment, and with the strengthening of power distribu- 
tion systems, it is possible that the application of syn- 
chronous motors may be extended to jaw crushers 
within the next few years. 


In any event, representatives of the power company 
should be fully advised of all contemplated applications 
of synchronous motors to crushers. They should be 
given full information on the motor characteristics and 
load conditions, and their approval should be secured 
before a particular application is made. 

There is another way in which any necessary power 
factor correction can be secured, namely, by the use of 
capacitors, sometimes referred to as condensers. The 
capacitor is an extremely reliable device with no mov- 
ing parts, and consists essentially of two strips of 
aluminum foil insulated from each other, immersed in 
oil and hermetically sealed in a can. Thus it requires 
no maintenance supervision. Electrically—going back 
to the illustration in Figure 2—the capacitor, in effect, 
applies a pull to the weight, vertically upwards. The 
amount of this effect depends upon the size of “KVA 
rating” of the capacitor, and can be proportioned to 
secure any desired power factor. Power factor cor- 
rection secured in this manner however is more ex- 
pensive than for the equivalent amount secured with 
a synchronous motor. Thus capacitors are normally 
used only after synchronous motors have been applied 
wherever possible, but where still further correction 
is necessary. 


This entire discussion has been predicated on the as- 
sumption that electrical power is being purchased 
from a public utility company. If the power company 
supplies high voltage power, the user owning the trans- 
formers for stepping down the voltage, then in addi- 
tion to the lower rate earned by keeping the demand 
down and the power factor up, the size of transform- 
ers, main cables and main line switches can also be 
smaller, resulting in lower investment cost. Likewise 
these points are of equal importance to the relatively 
few companies situated where they must generate — 
their own power. Lower demand and higher power 
factor result in lower generating plant investment. 

Careful scrutiny of these three conditions, maximum 
demand, energy consumption, and power factor, should 
have a prominent place in any study of production 
costs. Close cooperation, and an interchange of prob- 
lems and suggestions, between quarry operators, elec- 
trical manufacturers, and power companies, should be 
developed and extended. Realizing that understand- 
ing must precede progress and to the end that there 
exist a better understanding of these problems in which 
we are all involved, it is hoped that the foregoing dis- 
cussion of fundamental factors affecting power costs 
of crushing plants will be helpful. 
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A Timely Suggestion for Salesmen 


Seon a number of years the writer has been in close 
contact with rather a large number of salesmen, 
both our own and our dealers’ and those of other com- 
panies. My observations formed by these contacts 
today are addressed to you as one of our dealers be- 
cause we have always felt that you and your organiza- 
tion are an integral part of our own sales force. 

Never in my experience have the unsatisfactory con- 
ditions that exist today been taken in so matter of fact 
manner by salesmen. Their attitude would indicate 
that in seeking orders they expect to be turned down; 
their whole manner would indicate that they are licked 
and most of them are covering their territory in a pre- 
functory and half-hearted way. 


This condition furnishes food for thought, and I am 
wondering whether this attitude on the part of the ma- 
jority of salesmen throughout the United States may 
not be partly responsible for the delay in the return 
of prosperity. I have been wondering what the result 
would be if all the salesmen in this country would im- 
mediately change their attitude and go out with de- 
termination to pry loose every available dollar’s worth 
of business. Suppose that they would suddenly quit 
taking “no” for an answer so easily, and proceed with 
a bull-dog determination to get orders, and then more 
orders. 


Is it not logical to suppose that such a united and 
cohesive movement among hundreds of thousands of 
salesmen in this country would increase the business of 
the nation 15 or 20 per cent as if by magic? If it is, 
is it not reasonable to suppose that it would increase 
our businesses in like proportion? This would be 
enough to start the country back toward normal busi- 
ness conditions, and we would then be part way on the 
road to prosperity. Normal business is about half- 
way between the peak of prosperity and the depth of 
depression; and I believe that an increase of 15 or 20 
percent in the nation’s business would bring the coun- 
try back nearly to normal. 

It is obvious that the depression from which the 
country is now beginning slowly to emerge, was the 
result of economic causes such as over-production, over- 
expansion and over-buying. I believe that these econ- 
omic causes have very largely spent their force and 
that business confidence is the one thing that is most 
seriously needed to start us on the road to recovery. 
In other words, I believe that psychology has more to 
do at the present time with holding back the business 
of the country than anything else—such things as 
doubt, fear and pessimism. The American people are 
victims of their own psychology. When prosperity is 
booming, most of them think that the sky is the limit. 
Then when depression comes, they go to the other ex- 
treme and think that there is no bottom. 


1 Reprinted from the ee Paving Brick Manufacturers’ Association 
Business Review, August 5, 19 


@ The following statement was recently 
issued to the dealers and salesmen in his 
organization by the president of a prom- 
inent paving brick company. It is well 
worthy of careful consideration, for ap- 
plication to all industry of the principles 
expressed would certainly be helpful in 
returning business to normal concitions. 


Every man who went through the trying period of 
1921 knows that people generally were thinking and 
acting then exactly as they are now. Following that 
depression we had the greatest era of prosperity that 
this or any other nation ever knew. Is it not then 
reasonable to suppose that, if a man is a pessimist now, 
he will have reasons to regret it a year from now. 
Prosperity is a time for caution; depression a time for 
courage. 

It is a well known fact that in periods of depression 
great reserve buying power is built up, because nearly 
everyone puts off buying as long as he can, not only the 
things he wants, but some of the things that he really 
needs. Not less than 80% of the people have employ- 
ment even now. The majority of those still employed 
have not been seriously affected in their incomes, while 
at the same time the cost of living has gone down to a 
decided degree; but fear, doubt and pessimism make 
them abnormally conservative. 

How many people do you know who can well afford 
a new car and who say, “No, I am not going to buy a 
new car this year as times are too hard’; or, “I am 
making my old clothes do and not ordering any new 
ones.” Unquestionably, there are millions of people 
doing exactly this same thing with reference to all 
kinds of things they need. They have the means to 
buy and there are things they really want. Just as 
soon as they get a little confidence, these millions upon 
millions of people will start to buy, and then the worst 
phases of the depression will fade away like the morn- 
ing mist before the rising sun. I believe it is true that 
9 out of 10 people with incomes are buying less than 
they really want and can afford during this period, 
and when this dammed-up buying power lets loose, we 
will automatically experience the rising tide of busi- 
ness that will be irresistible. 

This situation presents a marvelous opportunity to 
the army of salesmen and dealers in America to break 
the back of this depression and lift their country to a 
position approaching normal. No greater service 
could be rendered right now than by a united and de- 
termined drive on the part of all salesmen and dealers 
to pry business loose, anywhere and everywhere. It is 
money in circulation that makes prosperity. Every 
order that is secured by an aggressive salesman puts 
that much money into circulation, gives that much more 
employment, creates that much more buying power. 
Every time you make a man buy what he really wants, 

(Continued on page 23) 
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EDITORIAL » » 


The Annual Exposition 


NE of the most popular, interesting and instruc- 

tive features of the annual conventions of the 
National Crushed Stone Association is the exposition 
of quarry equipment and machinery held by the Manu- 
facturers’ Division of the Association. The purpose 
of this exposition is two-fold. First, it affords the 
only opportunity available throughout the year for 
plant executives and operating men to learn in the 
brief space of a few hours the latest developments and 
improvements in the machinery and equipment field. 
It also enables them, through contact with the technical 
representatives of the various manufacturing firms 
represented at the exposition, to obtain first-hand in- 
formation of the utmost value which could otherwise 
only be gotten from personal contact or a necessarily 
extended correspondence. Secondly, the exposition is 
an actual money saver from the point of view of the 
exhibitor because it makes it possible for him with a 
minimum of expense and in a comparatively short 
space of time to contact the leading crushed stone 
executives and plant men of the United States and 
Canada. 


There are two elements which contribute largely to 
the success of the Manufacturers’ Division Exposition: 
First, that a large and representative attendance be 
present, and second, that the members of the Manufac- 
turers’ Division not only participate in tie exposition 
to the fullest extent, but that they make a particular 
effort to have at the convention exhibits of unusual 
interest and value. Also it has been found decidedly 
advantageous to manufacturing companies to have 
present their technical representatives for discussion 
and conference with operating men. 

The Manufacturers’ Division Exposition has in- 
creased in size and scope each year since its inception 
and when it is considered that business in general to- 

day is exercising every means for effecting greater 
economies, it is certain that manufacturers will be 
quick to take advantage of the opportunity offered by 
the exposition to contact with such a large percentage 
of the leading producers of the industry because of the 
real saving in time and money which is thus made 
possible. 


In planning this year’s convention program an 
especial effort is being made to allow ample time for 
each and every delegate present at Pittsburgh to give 
the Manufacturers’ Division Exposition a complete 
and thoughtful inspection. The physical facilities for 
housing the exposition at the William Penn Hotel are 
particularly good, as it will be possible to house the 


entire exposition in one room which is excellently 
equipped for exhibit purposes. 

The exposition folder in which there will be given 
full details and a plan of the exhibit space is now in 
course of preparation and will soon be mailed to each 
associate member company of the Association. It is 
confidently expected that the exposition to be held in 
conjunction with our Fifteenth Annual Convention at 
Pittsburgh, January 19-22, 1932, will be one of the 
most complete and comprehensive yet held, and we 
know that the active member companies, realizing the 
necessity of increasing the efficiency of their operations 
will take advantage of the opportunity presented by 
the exposition to acquaint their operating men with the 
latest developments and improvements and will send 
them to the Pittsburgh Convention in full force. 


A Deserved Tribute 


bang members of the crushed stone industry who 
have been privileged to hear Otho M. Graves act in 
the capacity of toastmaster on the occasion of our an- 
nual banquets in the past have been quick to appreciate 
his exceptional fitness for discharging the exacting 
duties of that office. We have not realized, however, 
that others outside of the environs of the crushed stone 
industry had been equally quick to recognize his out- 
standing capabilities as a toastmaster. The high spot 
of the program of the National Safety Congress re- 
cently concluded in Chicago was its Annual Banquet 
held on Wednesday evening, October 14. The annual 
banquet of the National Safety Congress is an event of 
outstanding importance, there being numbered among 
the twelve to fifteen hundred persons who attend many 
of the foremost leaders of industrial America. It 
should be distinctly gratifying to our industry to learn 
that Mr. Graves was selected as the toastmaster for 
this occasion. It is unnecessary to add that he dis- 
charged the duties of this important post in a manner 
which was both entertaining and inspirational to those 
present and we can well take pride in the fact that one 
so intimately identified with the crushed stone industry 
was accorded such a signal honor. 


W. R. Sanborn Appointed to Executive 
Committee 


7 SHOULD be distinctly gratifying to the crushed 
stone industry to learn of the appointment to the 
Executive Committee of the National Crushed Stone 
Association of W. R. Sanborn, Vice-President and 
General Manager of the Lehigh Stone Company, Kan- 
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kakee, Illinois. President Worthen is to be commended 
for his choice of Mr. Sanborn to fill this important post 
as it would have been difficult to find one more ably 
fitted to assume the responsibilities of membership on 
the Executive Committee. Mr. Sanborn has been long 
and intimately connected with National Association 
affairs and has served as a member of the Board of 
Directors for many years, being at present Regional 
Vice-President of the Northern Region and Chairman 
of the Association’s Transportation Committee. He is 
an enthusiastic and ardent supporter of the Associa- 
tion and his counsel and advice should be most helpful 
to the Executive Committee. 


Mr. Sanborn was appointed to fill the vacancy re- 


cently created by the resignation of Mr. Howard Bair 
which was accepted with very real regret. 


Bulletin No. 7 Meets With Approval 


NGINEERING Bulletin No. 7 entitled, “Investiga- 
tions in the Proportioning of Concrete for High- 
ways,” by A. T. Goldbeck, Director of the Bureau of 
Engineering, which was recently distributed, has been 
received enthusiastically throughout the highway engi- 
neering profession. Requests to the Washington Office 
from highway engineers, state and county highway 
officials and from the engineering staffs of technical 
universities have been numerous. The file of corres- 
pondence in praise of the information contained in this 
bulletin is rapidly growing. This leads to the observa- 
tion that the widest possible distribution of this bulle- 
tin should be made throughout the highway engineering 
field and as we have previously stated, the most practi- 
cal method for accomplishing such distribution is 
through the assistance of the active members of the As- 
sociation. Each active member company has been sent 
a copy of this bulletin which was accompanied by sug- 
gested plans of distribution. Orders from member com- 
panies to date run well into the hundreds, but it is 
nevertheless obvious that many have failed to take ad- 
vantage of this means of bringing to the attention of 
the users of crushed stone information which would be 
of distinct interest and value to them. We therefore 
wish to urge that those companies which have not al- 
ready done so immediately advise the Washington Of- 
fice as to the number of copies of Bulletin No. 7 which 
they will require to insure that adequate distribution is 
made within their territory. 


Highway Research Board Will Meet 
in Washington 


Lipa Eleventh Annual Meeting of the Highway Re- 
search Board, National Research Council, will be 
held on December 10 and 11, 1931, at Washington, D. C. 
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The meetings will be in the auditorium of the National 
Academy of Sciences Building, 2101 Constitution Ave- 
nue. The sessions will be devoted to discussions of 
reports of research activities in relation to highway 
finance, transportation, design, materials and construc- 
tion, maintenance and traffic. 

There is a distinct mutuality of interest between 
the Highway Research Board and crushed stone pro- 
ducers because of the extensive use of our material in 
the highway construction field. Crushed stone pro- 
ducers would therefore find it not only interesting but 
decidedly profitable to attend the forthcoming meeting 
of the Highway Research Board and it is hoped that a 
substantial representation from the industry will be 
present. 


Federal Aid Funds Apportioned 


F the $125,000,000 annual appropriation for Fede- 
ral aid road work which the Secretary of Agricul- 
ture, Arthur M. Hyde, divided among the several 
States on October 15, Texas receives the largest sum, 
$6,770,221, while Delaware, New Hampshire, Rhode 
Island, Vermont and Hawaii, each alloted $529,375, re- 
ceive the smallest sums, according to statistics made 
available October 15 by the Department of Agriculture. 
The new funds are available to the States for im- 
mediate obligation on projected construction. The ap- 
portionment has been made 214 months in advance of 
the usual date so that the States may get an early start 
on plans for next season’s construction. 


The Bureau of Public Roads, through which Federal- 
aid funds are administered, has indicated a desire to 
accept policies designed to increase employment and 
to protect labor. Among the acceptable policies are 
the fixing of a fair minimum scale for unskilled labor 
and restrictions giving preference to local unskilled 
labor and to citizens of the State in which work is be- 
ing done. 

If legal, the use of Federal aid will be allowed where 
labor is employed direct and where such projects can 
be carried on economically to provide local employ- 
ment. Restrictions as to hours per day and days per 
week in order that workers may be continuously em- 
ployed are also acceptable. The Bureau of Public 
Roads will not accept the disbarment of a contractor 
from the award of a contract because he is a nonresi- 
dent of the State, provided he is the lowest responsible 
bidder, nor will it accept the limitation of materials to 
those produced within the State. 

Last season Federal-aid road work was greatly ac- 
celerated because the regular authorization of $125,- 
000,000 was supplemented by an emergency authoriza- 
tion of a loan of $80,000,000. At the peak of the sea- 
son more than 155,000 men were engaged on Federal- 
aid work. 
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How Crushed Stone Should Be Graded for 
Different Purposes and Why 


(Continued from page 12) 


7. Fluxing Stone 
This material is supplied in large sizes generally 
from 214 to 6 inches in size when measured by round 
openings. This is a special size and perhaps need not 
be considered in connection with a table of standard 
sizes. 


8. Stone Dust 


Stone dust is used for a great many different pur- 
poses requiring different degrees of fineness. This 
subject is too involved to be considered in the present 


TABLE III.—APPLICABILITY OF SUGGESTED STANDARD SIZES 


Nominal 


Size Circular 
Num-| Square — Uses of Different Sizes 
ber (inches) 
1 2%-31% 3-414 Waterbound Macadam (soft stone) 
Waterbound Macadam (soft stone) 
2 |2-3% 214-414 | Bituminous Macadam (soft stone) 
Bituminous Macadam (hard stone) 
3 142% 134-3 Railroad Ballast (soft stone) com- 
bined with 5 
Waterbound Macadam (hard stone) 
4 1-2 114-2\% | Bituminous Macadam hard stone) 


Speciai Cold Mixes 
Railroad Ballast, combined with 5 


Choke stone for 2”-314” Stone, 
Bituminous Macadam 

Tricklin Filters 

— Ballast Combined with 4 
or 


Choke stone for 114"-214”" Stone, 
Bituminous Macadam 

Special Cold Bituminous Mix 

Mixed in Place Bituminous Surface 

Railroad Ballast, combined with 4 
(hard stone) 


Concrete Highways 
Mass Concrete 
Bituminous Concrete 


Concrete Aggregate 
Bituminous Concrete 


Reinforced Concrete 
Unit Concrete 
Traffic Bound Roads 
Bituminous Concrete 
Sheet Asphalt Binder 


Reinforced Concrete 

Unit Concrete 

Traffic Bound Roads 

Coarse Screenings for 
Treatment 

Choke stone for 1”-2” Stone, 
Bituminous Macadam 

Bituminous Concrete, Fine Graded 


Reinforced Concrete 

Unit Concrete 

Traffic Bound Roads 

Fine Screenings for Surface Treat- 
ment 
Bituminous Concrete, Fine Graded 
| Special Cold Bituminous Mix 


Fine Aggregate 
Screenings for Waterbound Mac- 
adam 


%-1M% 


8 |No.4-1144! 4%-1% 


9 |No.4-1 | \%-1\% 


10 | No.4-34 | 4-% Surface 
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writing and has been treated in special articles by sev- 
eral different writers. An excellent paper has been 
written by W. M. Weigel, Mineral Technologist, Mis- 
souri Pacific R. R. Co., formerly with the U. S. Bureau 
of Mines. This article is entitled, “Stone Dust, Its 
Use and Preparation” and appears in the 1927 Pro- 
ceedings of the National Crushed Stone Association. 


Applicability of the Suggested Standard Sizes 


Having considered briefly the desired size charac- 
teristics of crushed stone for different purposes, it 
will be well to study the suitability of these suggested 
size standards. This may best be done by referring to 
Table III showing the uses for the various sizes. 

A study of this table indicates that most of the uses 
for crushed stone are cared for by the sizes suggested. 
Flux stone does not appear but this is not universally 
produced and in this sense is to be considered as a 
special product. It is of large size and those plants 
which produce flux stone may also readily produce the 
above sizes of commercial stone. Unquestionably, 
there are other uses for which the above sizes are not 
entirely suitable or at least are not so considered. It 
is believed that the tonnage represented by these ex- 
ceptions is small and to take care of such uses, special 
sizes, not included in any feasible set of standards, 
will have to be produced by certain plants. 

It is hoped that consumers will study the proposed 
standard to see how it fits their needs and that pro- 
ducers also will study it so that they may make sugges- 
tions regarding its improvement from a producing 
standpoint. In all probability, producers and con- 
sumers will be brought together by the Division of 
Simplified Practice of the U. S. Department of Com- 
merce to discuss the formulation of a set of standard 
sizes which will be mutually satisfactory and it is be- 
lieved that the foregoing sizes as proposed by the tech- 
nical representatives of the three national mineral ag- 
gregates associations will serve as a basis for discus- 
sions preliminary to such a conference. 

This fact is outstanding—the sizes of mineral ag- 
gregates should be standardized. 


A Timely Suggestion 
(Continued from page 20) 


or what he ought to have in a period like this, you are 
doing a distinct service to your country. 

Let us, then, start a determined battle for common 
good. This is an appeal for service and a call for 
courageous effort. We should not expect prosperity 
to come quickly—we must get back to normal business 
first—but we can certainly start a healthy business if 
we use our best efforts and go out determined to get 
orders, and refuse to take no for an answer. Let us 
show what we, who are part of one of the country’s 
fundamental industries, as allies can do. This is an 
appeal for your co-operation. 
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PERFORATED PLATES 
For VIBRATING SCREENS 


If You Operate 
VIBRATING SCREENS 


Send for This Bulletin 


It tells of the advantages of 
using double corrugated plate 
on vibrating screens. 


It shows a number of well- 
known screens equipped with 
Hendrick Double Corrugated 
Plate which, incidentally, is | 
heat treated to withstand the 
vibrations and thus give longer 


life. 


Send for a copy of this bulle- 
tin—today! 


HENDRICK MFG. CO. 


39 River St., Carbondale, Pa. 


BALTIMORE BIRMINGHAM BOSTON CINCINNATI 
CLEVELAND DETROIT HAZLETON NEW YORK 
PHILADELPHIA PITTSBURGH 


Makers of Hendrick Perforated Metal Screens, 
Elevator Buckets of all types, Mitco Interlocked 
Steel Grating, Mitco Shur-Site Treads, and 
Mitco Armorgrids 


Manufacturers’ Division Annual Banquet 
Held in New York City 


(Continued from page 14) 


all members of the Division to participate in the Pitts- 
burgh Exposition as at no other time throughout the 
year do they have such an excellent opportunity of 
contacting so large and so representative a group of 
crushed stone producers of the United States and 
Canada. In conclusion he stated that the exposition 
folder giving full details and also complete booth lay- 
out was in course of preparation and would shortly be 
mailed. 

The Division was again fortunate in having Mr. 
Gordon Buchanan of the C. G. Buchanan Co., Inc., 
undertake the responsibility for all of the mechanical 
arrangements incident to the dinner and in concluding 
the dinner the Division extended to Mr. Buchanan a 
rising vote of thanks for his efforts on their behalf. 


Following is a list of those who were in attendance: 


Manufacturers 


Ahlgren, Atlas Powder Co., Wilmington, Del. 
Andrews, Taylor-Wharton Iron and Steel Co., High Bridge, 
J 


F. L. 

C. B. 

N. 

J. Barab, Hercules Powder Co., Wilmington, Del. 

L. A. Bassett, Hendrick Mfg. Co., Carbondale, Pa. 

C. C. Bawden, Westinghouse Electric & Mfg. Co., New York 
City. 

Gordon Buchanan, C. G. Buchanan Co., Inc., New York City. 

Edward M. Buck, Pit and Quarry, Chicago, III. 

J. S. Burton, Burton Explosives, Inc., Cleveland, Ohio. 

M. S. Cheney, The Thew Shovel Co., Lorain, Ohio. 

D. Lee Chesnut, General Electric Co., Trenton, N. J. 

D. A. Cheyette, Traylor Engr. and Mfg. Co., New York City. 

R. W. Conant, Bucyrus-Erie Co., New York City. 

H. M. Cooper, Sauerman Bros., Inc., Chicago, Ill. 

Irving K. Cox, Allis-Chalmers Mfg. Co., New York City. 

J. B. Crew, Marion Steam Shovel Co., New York City. 

B. G. Dann, Hendrick Mfg. Co., New York City. 

H. M. Davison, Harnischfeger Sales Corp., Milwaukee, Wis. 

Frank Edmondsen, Marion Steam Shovel Co., Albany, N. Y. 

W. E. Farrell, Easton Car and Const. Co., Easton, Pa. 

T. E. Fisher, Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Geo. W. Flounders, New York City. ‘ 

M. B. Garber, The Thew Shovel Co.,' Lorain, O. 

Fred A. Gill, Armstrong Mfg. Co., Waterloo, Iowa and Gill 
Rock Drill Co., Lebanon, Pa. 

Thos. F. Henson, Thew Shovel Co., Lorain, O. 

Harry E. Hopkins, Pit and Quarry, New York City. 

L. D. Hudson, Nordberg Mfg. Co., New York City. 

L. D. Hudson, Jr., Nordberg Mfg. Co., New York City. 

M. J. Kaiser, Burton Explosives, Inc., Cleveland, O. 

George H. Keppel, C. G. Buchanan Co., Inc., New York City. 

P. J. Kimball, E. I. duPont de Nemours & Co., Wilmington, Del. 

H. F. Lawrence, The W. S. Tyler Co., Cleveland, O. 

Frank J. Long, Earle C. Bacon, Inc., New York City. 

W. C. MacEwen, Allis-Chalmers Mfg. Co., New York City. 

L. E. MacFayden, Taylor Wharton Iron and Steel Co., Easton, 
Pa. 

W. Wesley McKee, Link-Belt Co., Philadelphia, Pa. 

W. H. Milroy, Earle C. Bacon, Inc., New Haven, Conn. 


7 
¥ 
pouBte 
CORRUGATED 


October, 1931 THE CRUSHED STONE JOURNAL 


J. W. Morrissey, Earle C. Bacon, Inc., New York City. 

T. J. Morrissey, Earle C. Bacon, Inc., New York City. 

R. M. Murdock, Frog, Switch and Mfg. Co., and Manganese 

Steel Forge Co., Philadelphia, Pa. 

W. S. Nicol, Cross Engineering Co., Carbondale, Pa. 

E. H. Paull, Rock Products, Chicago, Ill. 

E. L. Pemberton, Frog, Switch and Mfg. Co., and Manganese 
Steel Forge Co., Philadelphia, Pa. 

Wm. H. Quinn, Chain Belt Co., Cleveland, O. 

W. Vincent Pietsch, Earle C. Bacon, Inc., New York City. 

A. W. Randle, Pit and Quarry, Chicago, II. 

F. O. Reedy, Kennedy-Van Saun Mfg. & Engr. Co., New York 
City. 

J. H. Robins, Robins Conveying Belt Co., New York City. 

Nathan C. Rockwood, Rock Products, Chicago, Ill. 

S. R. Russell, E. I. duPont de Nemours & Co., Wilmington, Del. 

H. C. Ryder, The Hayward Co., New York City. 

R. E. Savage, The Thew Shovel Co., Lorain, O. 

Wm. A. Schnell, Link-Belt Co., Chicago, Ill. 

R. R. Shafter, Traylor Engr. & Mfg. Co., Allentown, Pa. 

Bruce G. Shotton, Hendrick Mfg. Co., Pittsburgh, Pa. 

L. W. Shugg, General Electric Co., Schenectady, N. Y. 

G. E. Stoltz, Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 

H. L. Strube, Link-Belt Co., Chicago, Ill. 

P. C. Tennant, Texas Co., New York City. 

Frank B. Ungar, Ludlow-Saylor Wire Co., St. Louis, Mo. 

Franklin P. Waller, Harnischfeger Corp., Milwaukee, Wis. 


‘Ed. Webster, Ross Screen and Feeder Co., New York City. 


Norman O. Weil, W. S. Tyler Co., Cleveland, O. 

Fred S. Wells, Stephens-Adamson Mfg. Co., New York City. 
W. N. Westland, Marion Steam Shovel Co., Marion, O. 

E. E. Winship, Loomis Machine Co., Tiffin, O. 

Edwin T. Wolf, E. I. duPont de Nemours & Co., Narberth, Pa. 


Guests 


F. L. Andrews, Mgr., William Penn Hotel, Pittsburgh, Pa. 

Wm. M. Andrews, Lake Erie Limestone Co., Youngstown, O. 

B. R. Babcock, Callanan Road Improvement Co., South Bethle- 
hem, N. Y. 

Wm. F. Barrman, Barrman Stone Products, Inc., Norwood, 
N.. Y. 

J. R. Boyd, National Crushed Stone Association, Washington, 
D. C. 

J. R. Callanan, Callanan Road Improvement Co., South Bethle- 
hem, N. Y. 

F. O. Earnshaw, Carbon Limestone Co., Youngstown, O. 

A. T. Goldbeck, National Crushed Stone Association, Washing- 
ton, D. C. 

O. M. Graves, General Crushed Stone Co., Easton, Pa. 

F. T. Gucker, John T. Dyer Quarry Co., Norristown, Pa. 

Bernard A. McKinney, West Roxbury Trap Rock Co., Boston, 
Mass. 

A. S. Owens, Eastern Rock Products, Inc., Utica, N. Y. 

P. B. Reinhold, Reinhold and Co., Pittsburgh, Pa. 

John Rice, General Crushed Stone Co., Easton, Pa. 

Geo. E. Schaefer, General Crushed Stone Co., Rochester, N. Y. 

F. W. Schmidt, Buffalo Crushed Stone Co., Morristown, N. J. 

John H. Schmidt, North Jersey Quarry Co., Morristown, N. J. 


W. L. Sporborg, General Crushed Stone Cec., Syracuse, N. Y. 


A. L. Worthen, The Connecticut Quarries Co., Inc., New Haven, 
Conn. 


Tight Bott Joints 


COMPRESSION FAMED FOR 
PRINCIPLE - DURABILITY 


The recessed plates embed in ine 
velt_ and compress it instead of puil- 
ing against the bolt holes. This pro- 


Vides great surplus strength. It 

equalizes the pull throughout the 

plies. Keeps belt ends intact avoid- 

ing trouble. FLEXCO H D Belt 

Fasteners are in extensive use 

throughout many industries, giving 

lone reliable service wherever tight 

butt joints are desired on conveyor 

and elevator belts. in steel 

and in monel metal. Sold by jobber 

and belting houses in 5 sizes. Re commendati s supplied gladly. 
FLEXIBLE STEEL LACING COMPANY 

4625 Lexington Street, Chicago, Illinois. 


In England at 135 Finsbury Pavement, London, E. C. 2 


Belt Fe 


‘The Mark of Quality’ 


N-1-C-K-E-L SPELLS THE DIFFERENCE 


Alloyed with our NICKEL GENUINE 
NO. 1 ALLOY, under our own process, it 
means two to three times greater life in the 
eccentric bearings of your Gyratory 
Crushers. 


That means a lot! 

Equally efficient in your Jaw Crushers. 
Designed specifically for this important job 
—backed by the “Tuftex” standard and 30 
years’ experience. Proven the best under 
the most severe operating conditions. 


One installation will prove this unusual 
quality and adaptability. 
® 


JACKSON-WHEELER METALS SERVICE, Inc. 
_ 320 BELMONT AVENUE 
Brooklyn, New York 
(Let us send you the full details) 


‘ 
for 
| 
A 
| 


BELL HEADS 


MUST 
BE USED 


WITH 
CURVED CONCAVES! 
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CAPACITY 
DOUBLED! 
WITH 
TRAYLOR 
ORIGINAL 


NON-CHOKABLE 
HEAD CONCAVES 


The Capacity of Your Old Gates, Austin, McCully or Other Gyratory 
Type Crusher Can Be Increased 100% at Closer Settings; Choking 
Is Eliminated; Setting May Be Half the Present Minimum; Crushing 
Surfaces of Head and Concaves Wear Uniformly; Product Is More 
Uniform with Less Percentage of Wasteful Fines. 


See Our Bulletin 110 for the Whole Story 


TRAYLOR ENGINEERING AND MEG. CO. 


Allentown, Penna. 
CHICAGO 
1414 Fisher Bldg. 
SALT LAKE CITY 
101 W. 2nd South St. 


NEW YORK 


LOS ANGELES 
2513 Empire State Bldg. 


9€8-909 Chester Williams Bldg. 
SEATTLE 
815 Alaska Bldg. 
TIMMINS, ONTARIO, CANADA, Moore Block 
Export Department, 104 Pearl St., New York City—Cable Address: ‘‘Forsaltra’’ 
Foreign Sales Agencies: London, R Joh burg, Lima, Rio de Janeiro, 
Sao Paulo, Buenos Aires, Santi Val iso, Antof lquique, Orure 
European Works—Usines, Carels Freres, Ghent, Belgium 


Here's One for 
the Little Black Book! 


It was one of the toughest drives we had ever seen. 


So we recommended STONORE Conveyor Belting. 


| 1929 | 


Enter a competitor's salesman: 
last another six months. 


«That belt won't 
Better buy a spare from me.» 


| 1931 | 


The old belt that «wouldn't last six more months» 
is doing its job every day. Already it has carried 
TWICE THE TONNAGE of any belt used on the same 
drive before. 


That's one for the little black book in 
your vest pocket. Make a note now so. 
you won't forget: «STONORE Con- 
veyor Belting for crushed stone, rock, 


etc. Built by New York Rubber Corp. 
to stand the gaff. 36, 32, 28-0z. duck.» 


NEW YORK RUBBER 
CORPORATION 
BEACON NEW YORK 


Conveyor Belting - Elevator Belting 
ransmission Belti 


Steam Hose - Air Hose . Water Hose 
Suction Hose - Valves - Diaphragms 


AND ALL YOUR OTHER NEEDS 
IN MECHANICAL RUBBER GOODS 


QUALITY SINCE 1851 


When writing advertisers please mention THe CausHED SToNE JouRNAL 
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Chey stopped scrapping 
Dipper Fronts ...Now they weld with 
TIMANG Steel Welding Rod 


pin 3% yd. dipper had two bad cracks through the bolt holes for the two 
center teeth. Both were over 23” inlength,withrightanglecracks at the ends. 


Photo No.1, showing bad cracks 
in this dipper. Both were over 
23” in length. Previous efforts at welding dipper fronts had been unsuccessful. The welds 


opened up soon after the dipper was restored to service. 


But welds made with TIMANG hold! Photo No. 2 shows the dipper after being 
welded with TIMANG. It is now back in service. 


Welds made with TIMANG (air toughening) Welding Rod have the same hard- 
ness, the same resistance to wear, as 12% mangonese steel. That's why 
users of heavy duty equipment should insist that all worn or broken parts 
be welded or built up with TIMANG. It’s a real money saver. Let us send you 
full details. 


TAYLOR-WHARTON IRON AND STEEL Co. 


i . HIGH BRIDGE, NEW JERSEY 
Photo No. 2, showing same dip- 


per after welding with TIMANG. SALES OFFICES: Pittsburgh Chicago Houston Montreal New York 
It is now back in service. Philadelphia Boston San Francisco Scranton Tampa Los Angeles 


PERFORATED METAL SCREENS 


The quality of CROSS Screens gives longer service, 
increased production and lower cost. 


CATALOG ON REQUEST. 


BUCKETS, 
us rs 

TROUGH. 

often Shipped 
FLIGHTS, 

within 

CHUTES 

‘ twenty-four hours 

ETC. 


CROSS PERFORATED PLATES ON TYPICAL VIBRATING SCREEN INSTALLATION. 


Write for details of advantages and cost. 


CROSS ENGINEERING CO. 


CARBONDALE, PA. 


When writing advertisers please mention Tue CrusHEen StoNE JOURNAL 
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Let Pont Explosives 


do a better job tor yon 
save you money! 


REG. 5. PAT.OFE 


EXPLOSIVES 


For Quarrying and 
Non-Metallic Mining 


Du Pont Quarry Gelatin. A type of gelatin 
dynamite developed especially for open work where 
the nature of the fumes is not sppercont. Should 
never be used underground. It has the same 
density, plasticity and water resistance as other 
types of gelatin and is stronger, strength for 
strength, particularly in the lower strengths. The 
best explosive for ton ing hard rock, especially 
for bottom loads where the bottom is hard to pull. 

Gelex A. Similar to 60% ammonia gelatin in 
strength, plasticity, water resistance and fumes 
but slightly slower and bulkier. Can ordinarily be 
substituted for 50 or 60% ammonia gelatin in 


quarrying with 


Gelex No. 1 and Gelex No. 2. Intermediate 


There i 1s a du i Explosive in character between low-density ammonia dynamite 


and gelatin—cohesive and water resisting but 

bulky. No. 1. bulk 
o Yo, averages cartridges, "x 8", per 

specifically designed for your job Sounds Goes le. witha bas of 

45 %, averages 120 cartridges. Suited for both open 

and underground work. Gelex No. 2 can often be 


N GETTING the best results in different types of blasting, much d with y for 40% gelatin in mining 
limestone, gypsum, clay and other non-metallic 
depends on the kind of explosive. So when you select an minerals, and also in quarrying. Gelex No. 1 can 
be substituted for 60% Red Cross Extra in quarry- 
explosive for a given job, you want to know these things: ing, also for 60% ammonia gelatin, especially where 
A o pe a less concentrated load is 
What kind of execution will it give? Is it adapted to this kind 
of material—to wet work—or dry, open or underground? Red Loe Extra Dynamite; A Nigb-dower 
: ical ? idges, 14" x 8", per 50 pounds. Mad 
Is it economical to use! 15% 60% "Moderately water 
These are just a few of the questions the du Pont Company ioplteedonumameae ad ‘Kinds of quarry work. 
has asked about explosives in the years it has been making them. Du Pont Extra nnd ite. A low-d 
= ° e e ammonia dy namite made i in five strengths, A, C, D, 
When you specify du Pont explosives, you specify explosives F and H, varying in density, from 115 cartridges. 
cr junds ca and in 
into whose making has gone more than 129 years of experience. 
° . resisting. ery economical for mining limestone, 
You are assured of satisfactory execution, for each du Pont gypeum, clay, ealt, fluorspar and phosphate; for 
° top loads in quarrying; and for block-holing 
explosive has been made, after thorough chemical research and onemn. 
field tests, to do the most efficient work in the blasting opera- afta: nea tl oe 
tion for which it is intended. designed for mining timeitone with « minimom of 
The du Pont Company publishes a series of A low-density ammonia dynamite— 
dealing with methods of blasting. We shall be glad to place 
your name on our lists to receive these bulletins. ——<—___~ 
E. I. DU PONT DE NEMOURS & CO., Incorporated 
Explosives Department WILMINGTON, DELAWARE 
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National Crushed 


Stone Association 


19 
20 
21 
22 
| 1932 

| 

| HOTEL WILLIAM PENN 

PITTSBURGH, PA. 


Remember! 


| 

| All crushed stone pro- 

| ducers of the United States 

‘ and Canada whether or not 

| members of this Associa- 
tion, are most cordially in- 
vited to be present at Pitts- 
burgh and share with us 
the many benefits and 
pleasures of the convention. 


Association should be made immediately by 
applying direct to Mr. Frank L. Andrews, 
Manager, Hotel William Penn, Pittsburgh, 
Pa. By attending to this matter today you 
will be assured of having just the accommo- 


dations desired. 


For further information apply to 


National Crushed 


Stone Association 


Make Your Hotel | 
FIFTEENTH R ti ; di t | 
Hore: reservations for the forthcoming | 

J anuary convention of the National Crushed Stone 


| 1735 Fourteenth Street © Washington, D. C. 
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Simultaneous Action 


As far as the eye can tell by observing the above photo, 
the thirteen drill holes are acting together to break the 
face of rock down uniformly. This simultaneous action 
helps breakage. Furthermore, Cordeau-Bickford gives 
you a detonator which is insensitive to friction 
or ordinary shock. 


CORDEAU: 


hal, 


BICKFORD 


THE ENSIGN-BICKFORD CO. 
SIMSBURY +» CONNECTICUT 


RUFUS H. DARBY PRINTING CO., INC. 
WASHINGTON, D. C. 
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